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(57) An apparatus 130. which comprises a zonal isolation assembly comprising: one or more solid tubular 
members, eac^ solid tubular member 135, 150 including one or more extemal seals 140; one or more 
perforated tubular members 145 each irtcluding radial passages coupled to the solid tubular menibers; 
and one or more perforated tubular liners 1305 each including one or more radial passages coupled to the 
intenor surfaces of one or more of the perforated tubular nr>embera; and a shoe 155 coupled to the zonal 
isolation assembly; wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and wherein the 
perforated tubular liners are formed by a radial expansion process performed within the wellbore. 
Also diaclosed are methods and systems of toiating a subterranean zone, extracting materialsf rom a 
producing zone and an apparatus for extracting geothermal energy. 
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ISOLATION OF SUBTERRANEAN ZONES 

Cro88 Reference To Related Appllcatlona 

This application is a oontinuation-iivpart of U.S. patent application serial number 
5 09/969.922. attorney docket number 25791.69, filed on 10/3/2001. that was a 
oontlnuatlon-in-part of U.S. patent application serial numt)er 09/440,338, attorney 
docket number 257919.02, filed on 11/1S/1999, that Issued as U.S. Patent No. 
6,328,113, that claimed the benefit of the filing date of U.S. provisional patent 
appiicatton serial number 60/108,558. attorney docket number 25791.9, filed on 
10 11/16/1 998, the disclosures of which are incorporated herein by reference. 

The present application is related to the fotk>wing: (1) U.S. patent applicatk)ri serial no. 
09/454.139. attorney docket no. 25791.03.02. filed on 12/3/1999, (2) U.S. patent 
application serial no. 09/510,913. attorney docket no. 25791.7.02, filed on 2/23/2000, 

15 (3) U.S. patent application serial no. 09/502,350. attorney docket no. 25791.8.02, filed 
or> 2/10/2000, (4) U.S. patent application serial no. 09/440.338. attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent application serial no. 09/523.460, 
attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. (7) U.S. patent 

20 appllcBtlon sertai no. 09/511,941. attorney docket no. 2579116.02, filed on 2/24/2000, 
(8) UiS. patent appllcatipn serial no. 09/588»946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attorney docket no. 
2579123.02, filed on 4/26/2000. (10) PCT patent application serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 

25 provistonal patent application serial no. 60/1 62«671 , attorney docket no. 25791 .27, filed 
on 11/1/1999t (12) U.S. provisional patent application serial no, 60/154,047, attorney 
docket no. 2579129, filed on 9/16/1999, (13) U.S. provistonal patent applrcatton serial 
no. 60/159.082. attorney docket no. 2579134, filed on 10/12/1999. (14) U.S. 
provisiondl patent application serial no. 60/159.039. attorney docket no. 25791.36. filed 

30 on 10/12/1999, (15) U.S. provisional patent appiicatton serial no. 60/159,033. attorney 
docket no. 2579137. filed on 10/12/1999. (16) U.S. provisional patent application serial 
no. 60/212,359. attorney docket no. 2579138, filed on 6/19/2000. (17) U.S. provisional 
patent applteatior) serial no. 60/165,228. attorney docket no. 2579139, filed on 
11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443, attorney 
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docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221.645. attorney docket no. 25791.46. filed on 7/28/2000. (20) U.S. provtsipnal 
patent application serial no. 60/233,638, attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provisional patent appllcatkm serial no. 60/237,334. attorney 
5 docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent appBcatton serial 
no. 60Q70.007. attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262,434, attoniey docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent application serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistohal patent applicatton serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/8/2001; (26) U.S. provistonal 
patent appOcatlon serial no. 60/313,453, attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S: provisional patent applicatiori serial no. 60/317,985. attorney 
dod(et no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent appltcatton serial 
no. 600318,386, attorney docket no. 2^791.67.02. filed on 9/10/2001; and (29) U.S. 

15 utility patent application serial ho. 09/969,922, attorney docket no. 25791.69. filed on 
10/3/2001, the dlsctosures of which are Incorporated herein by reference. 

Background of the Invention 

This invention relates generally to oil and gas exploratton, and in particular to isolating 
20 certain subterranean zones to facilitate oil and gas exploration. 

During oil exploratk>n, a wellt>ore typically traverses a number of zones within a 
subterranem formation. Sonne of flmse subterranean zones will produce oil and gas, 
while others will not .Furttier, it is often necessary to Isolate subterranean zones from 
25 one another In order to fadlitate the exploration for and production of oil and gas. 
Existing methods for isolating subterranean production zones in order to fadlitatei the 
ia)q;>toratk)n for and production of oil aM gas are complex and expe 

The present invention is directed to overooming one or more of the limitafions of the 
30 existing processes for isolating subtenBnean zones dicing oil and gas exptoration. 

Summary of the Invention 

According to one aspect of the present inventton, an apparatus is provided that 
includes a zonal isolation assembly including: one or nwe solid tubular members, each 
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solid tubular member Including one or more external seals, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular mwnbers for oontrolllng the flow of fluidic 
materials through the perforated tubular members,, one or more temperature sensors 
5 operably coupled to one or more of the perforated tubular mefrdms for monitoring the 
operating temperature wittiin the perforated tubular members, one or more pressure 
sensors operably coined to one or more of the perforated tubular members for 
monitoring the operatirig pressure within the perforated tubular members, and one or 
more flow sensors operat>ly coupled to one or more of the perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal Isolation assembly, and a controller operably coupled to the flow 
control vah^es, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. . At least one of the solid tubular members and the perforated 

IS tubular memt>ers are fomrted by a radial expansion process performed within the 
welltiore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the wellbope, the perforated tubulars traversing the second subterranean zorie, 
radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the welllKire, fluidicty coupling the perforated tubiters and the solid tubulars, 

25 ' preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perlbrated 
tubulars, ironitoring the dperating temperatures. , pressures, and flow rates within one 
or more of the perforated tubulars, and controlling the flow of fluidic materials through 
the perforated tubulars as a function of the monitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting materials 
from a produdr>g subterranean zone in a wellbore, at least a portion of the wellt>ore 
Including a casing, is provided that includes positioning one or more solid tubulars 
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within the wefltxire, poslUonlng one or more perforated tutnjlars within the wellbore, the 
. perforated tubuiars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubuiars and the perforated tubuiars within the wellbore, fluidicly 
coupling the solid tubulara with the casing, fluidicly ooupling Vhe perforated tubuiars 
5 with the solid tubuiars, fluidicly Isolating the producing subterranean zone from at least 
one other subterranean zone within the wellbore, flujdicly coupling at least one of the 
perforated tut>ulars with the produdng subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or mora of the perforated tubuiars, 
and controlling the flow of fluidic materials through the perforated tubuiars as a function 
10 of the monitored (grating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or mc^ solid tubuiars within the wellbore, the solid 

15 tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the wellbore, the perforated tubuiars traversing the second 
subterranean 2one» means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the wellbqre« means for fluidicly coupling the perforated 
tubuiars and the solid tubuiars, means for preventing the passage of fluids from flie first 

20 subterranean ?one to the second subterranean zone within the wellbore external to the 
solid tubuiars and perforated tubuiars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubuiars. 
and means for controlling the flow of flutdic materials through the perforated tubuiars as 
a function of the monitored operating-temperatures, pressures, and flow rates. 

25 

According to another aspect of the present invention, a system for extracting materials 
* from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes means for positioning one or more solid 
tubuiars within the vyellbore. means for positioning one or rnore perforated tubuiars 
30 wRhIn the wellbore, the perforated tubuiars traversing the produdng subtenanean 
zone, means for radially expandtr^ at least one of the solid tubuiars and the perforated 
tubuiars within the wellbore, means for fluidicly coupling the solid tubuiars with the 
casing, means for fluldtdy coupling the perforated tubuiars with the solid tubuiars, 
means for fluidicly isolating the produdng subterranean zone from at least one other 
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subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tutnjtars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubuiars, and means for oontroiting the flow of fliddic materials through the perforated 
5 tubulars as a function of the rnonihmd operating temperatures, pressures, and flaw 
rates. 

According to another aspect of the present invention, an apparatus Is provided that 
includes a zonal isolatton assembly including: one or more solid tubular mmnbers. each 

10 solid tutnilar member including one or more extemai seals, one or rtiore perforated 
tubular members each including radial passages coupled to the solid tubular members^ 
and one or more solid tubular liners coupled to the interior surfaces of one or moris of 
the perforated tubiular members for sealing at least sc^e of the radial passages of the 
perforated tubular mambers, and a shoe coupled to the zonal isolation assembly. At 

1 5 least one of the solid tubular members and the perforated tut)ular members are formed 
by a radial expansion process perfomned within the wellbore, and the solid tubular 
liners are formed by a radial expansion process perfomied vrithin the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone In a wellbore is provided that 
iricludes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean s)ne. positioning one or more perforated tubulars 
each Including one or rriore radial passages within the wellbore. the perforated tubulars 
traver^rig the second subtenanean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubujars within the weliboret fluicfldy coupling the perforated 
tubulars and the primary sqBd tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second sid>terranedn zona within the waDbore. extemai to the 
primary solid tubulars and perforated tutnjlars, positioning one or more solid tubular 
liners within the interior of one or more of the perforated tutHJiars. and radially 
30 expanding and plastically defomning ttie solid tubular liners within the interior of one or 
more of tfw perforated tubulars to fluididy seal at least some of the radial passages of 
the perforated tubulars. 
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According to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone in a weltt>ore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
withiri the wellbore, positioning one or more perfbreted tubulars each including one or 

5 more redial passages within the wellbore, Ihe perforated tubulars traversing ttte 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulare with'm the weHbore, fluidicly coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars. fiindldy 
isolating the producing subten^nean zone from at least one other subtenranean zone 

10 wittiin the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more solid tubular lir^rs within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tubulars to fluidicly seal at least some of the radial passages of the perforated tubulars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subteranean zone .from a second subtenenean zone in a wellbore is provided that 
includes means for posiMonihg one or more solid tubulars within the wellbore, the solid 
tubulars traversing the firet subterranean zone, means for positioning one or more 

20 perforated tubulare each including one or more radial passages within the wellbore. the 
perforated tubulare travereing the second subterranean zone, means for radially 
expanding at least one of the solid tubulare and perforated tubulars within the wellbore, 
means for ftuididy coupling the perforated tubulare and the soBd tubulare, means for 
preventing the passage of fluids from the firet siAtenranean zone to the second 

25 subterranean zone within the wellbore external to the primary solid tubulare and 
perforated tubulare, means for pbsittoning one or more solid tubular linere within the 
interior of one or more of the perforated tubulare, and means for radialiy expanding and 
plastically defonntng the solid tubular linere within the interior of one or more of the 
perforated tubulare to fluididy seal at least some of the radial passages of the 

30 perforated tubulare. 

Aocordir^g to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or rnofB solid 
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tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the welibore, the perforated tubulars 
travensing the producing subterranean zone, means for radially expanding at least one 
til the solid tubulara and the perforated tubulars within the welibore, means for fluididy 

5 ooupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars. means for fluididy isolating the produdng subtenranean 
zone from at least one other subterranean zone within the welibore, means for fluididy 
ooupling at least one of the perforated tubulars with the producing subtenBnean zone, 
means for positioning one or more solid tubular liners within the interior of one or nrK>re 

10 of the perforated tubulars, and means for radially expanding arKl plastically deforming 
Vt\B solid tubular liners within the Interior of one or more of the perforated tubulars to 
fluididy seal at least some of the radial passages of the perforated tubulars* 

According to another aspesct of the present Invention, an apparatus is pn>vlded that 
15 Indudes a zonal Isolation assembly including: one or more solid tubular members, each 
solid tubular member induding one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and a sealing material ooupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe ooupled to the zonal isolation assembly. 

According to another asped of the present invention, a method of Isolating, a first 
subterranean zone from a second subterranean zone in a welibore Is provided that 
indudes portioning one or more tolid tubulars within the welibore, the solid tubulars 

25 ' traversing the ftet subterranean zone, positioning one or wore perforated tubulars 
each Induding one or tDote radial passages within the welibore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the welibore. fluididy coupling the perforated 
tubulars and the primary sdid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean zone within tt>e welibore extemal to the 
primary solid tubulars and perforated tubulars. seating off an annutar region within at 
least one of the perforated tubulars, and injecting a hardenable fluidjc sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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According to another aspect of the present inventton, a method of extracting mdterials 
from a producing subterranean zone in a wellt)ore, at least a portion of the welll)ore 
including a casing, is provided that Includes positioning one or more solid tutnilars 
within the weltt)ore, positioning one or more perforated tubulare each Including one or 
more radial passages within the weObofe, the perforated tubulare traversing the 
p/odudng subtenranean zone, radiany expanding ait least one of the solid tubulare and 
the perforated tubulars within the wellbore, fluldicly coupling the solid tubulare with the 
casing, fluidWy coupling the perforated tubulare with the solid tubulare, fluldicly 
Isolating the produdrig subterranean zone from at least one other subten^nean zone 
within the wellbore, fluidldy coupUng at least one of the perforated tubulare with the 
producing subterranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fiuidic seating material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 
passages of the perforated tubulare. 

According to another aspect of the present invention, a system for isolating a firet 
subten^nean zone from a second subten^nean zone in a vyellbora Is provided that 
includes means for poslHonrng one or more solid tubulare within the vi^eilbore. the solid 
tubulare travereing the fIret subtenanean zone, means for positioning one" or more 
perforated tubulare each including one or more radial passages within the wellbore. the 
perforated tubulars travereing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulare and perforated tubulare wlttiin the wellbore. 
nneans for fluidldy coupling the perforated tubulare and the solid tubulare, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the weHbora external to the primary solid tubulare and 
perforated tubulare, means for sealing df an annular region within at least one of the 
perforated tubulare. and means for Injecting a hardenable fiuidic sealing material Into 
the sealed annular regions of the perflated tubulare to seal off at least some of the 
radial passages of the perforated tubulare. 

According to another a^>ect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a weObore, at least a portion of the wellbore 
including a casing, is provided that ihdudes means for positioning one or more solid 



tubuiars within the weilbore, means for positioning one or more perforated tubulars 
each induding one or more radial passages within the weilbore. the perfbrBted tubulars 
traversing vne producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weilbore, means for fluidiciy 
5 cdupHng the soHd tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the soBd tubulars, means for fluididy isolatbig the producing subterranean 
zme from at least one ottier subterranean zone within the weilbore, means for fluididy 
coupfing at least oi>e of the perforated tubulars with the produdng subtenanean zone, 
meani for sealing off an annular region within at least one of the perforated tubulars, 
10 and means for injecting a hardenable fluidic sealing material into the sealed annular 
regtons of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 Includes a zonal isolation assembly positioned within a weilbore that traverses a 
subterrarman formation Including: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assenrAly. At least one of the solid tubular members and the perforated 
20 tubular memt)ers are formed by a radial expansion process performed within the 
wellbpre. and at least one of the perforated tubular n)emt>e.rs are radially Expanded Into 
intimate contact wKh the subtanranean fonration. 

According to another aspect of the present Invention, a method of isolating a first 

25 subterranean zone frnn a seioond subtmanean nne in a weilbore is provided that 

Indudes positioning one or mora solid tubulars within the weilbore, the soM tubulars 

traversbig the first subtenranean zone, positiohing one or more perforated tubulars 

within the weilbore each Induding one or more radial passages, the perforated tubulars 

traversing the second subterrartean zone, radially expanding at least one of the primary 

30 sdid tubulars and perforated tubulars within the weilbore, radially expanding at least 

one of the perforated tubulare into intimate contact with the second subtenanean zone, 

fluididy coupling the perforated tubulars and the solid tubulars, and preventing the 

passage of fluids from the first subtenanean zone to the second subterranean zone 

. wtthffi the weUbore external to the solid tubulars and perforated tubu^ 

« 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone In a wellbore, at least a portion of the wellt)ore 
jnduding a casing, is provided that includes positioning one or more solid tubuiars 
5 within the wellbore. positioning one or more perforated tubutare within the wellbore 
each including one or mora radial passages, the perforated tubuiars traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore. radially expanding at least one of the 
perforated tubuiars into intimate contact with the producing subtenanean zone, fluidicly 
10 coupling the solid tubuiars with the casing, fluidicly coupling the perforated tubuiars 
with the solid tubuiars, fluidicly isolating the producing subtenanean zone from at least 
one other subterranean zone within the wellbore. and fluidicly coupling at least one of 
the perforated tubuiars with the producing subterranean zone. 

15 AcocKdIng to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
includes means for positioning one or mora solid tubuiars within the wellbora, the solid 
tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars within the weObore each Including one or more radial passages, the 

20 perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubulara within the wellbore, 
means for radially expanding at least one of the perforated tubuiars Into intimate 
contact with the second subterranean zone, means for fluldldy coupling the perforated 
tubuiars and the solid tubulara, and meants for praventihg the passage of fluids from tlie 

25 first subterranean zone to the second subtenranean zone within the wellbora external to 
the solid tubuiars and perforated tubuiars. 

According to another aspect of the present invention, a system for extracting nnaterials 
from a producing subterranean zone in a wellbore, at least a portion of the wdlit>ore 
30 including a casing, is provided that Includes means for positioning one or more solid 
tubuiars within the wellbora, means for positioning one or mora perforated tubuiars 
within the wellborn each rnciuding one or mora radial openings, the perforated tubuiars 
baversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulara and the perforated tubulara within the wellbore. means for radially 
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expanding at least one of the perforated tubulars into intimate contact with the 
produdng subterranean zone, means for fluldidy coupling the solid tubulars with the 
casing, means for fluidicly .coupling the perforated tubulars with the solid tutHJiars, 
means for fluidicly isoiating the producing subterranean zone. from at least one other 
5 subterranean zone within the wellbore, and means fof fluidicly ooupHng at least one of 
the perforated tubulans with the producing subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal Isolation assembly positioned within a wellbore that traverses a 

10. subterranean fomiatlon and includes a perforated wellbore casing, including: one or 
more solid tubular members, each solid tubular menr4)er including one or nx^re external 
seals, one or more perfcMBted tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assemt>ly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another aspect of (he present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that includes a 
perforated casing that traversiss the second sid)terTanean zone, is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, poslfioning one or more perforated tubulars 
within the wellbore each including one or mora radial passages, the perforated tubulars 
25 traversing ttie second subtenranean zone, radially expandir^ at least one of the prirnary 
solid tubulars and perforated tubulars within the weObore, radially expanding at least 
one of the perforated tubulars into intimate conlacrwKh the perforated casing, fluidicly 
coupling the perforated tubuiars and the solid tubulars, and previanilng ttie passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 wellbore external to the solid tubulars and perforated tubuters. 

According to another aspect of the present invention, a method of exb-acting materials 
from a producing subteranean zone in a wellbore. at least a portion of the wellboie 
including a casirig and a perforated, casing that traverses the producing subtenanean 
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zone, is provided that inciudes positioning one or niore soKd tubuiars wtthin the 
. wellbore, positioning one or more perforated tubulans within the welibore each including 
one or noore radial passages, the perforated tubuiars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubuiars and the 
5 perforated tubuiars vtrithin the welibore^ radially exparkling at least one of the perforated 
tubuiars into intimate contact with the perforated casing, fluidiciy coupling the solid 
tubuiars with the casing, fluldidy coupling the perforated tubuiars with the solid 
tubuiars, fluldidy isolating the producing subterranean zone from at least one other 
subterranean zone within the welibore, and fluidiciy cocipling at least one of the 
10 perforated tubuiars with the producing subterranean zonie. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zor>e in a welibore that includes a 
perforated casing that traverses the second subten^nean zone, is provided that 

15 includes means for positioning one or mwe solid tubuiars within the welibore, the solid 
tubuiars traversing the first subterrariean zone, means lor positioning one or more 
perforated tubuiars within the welibore each including one or more radial passages, the 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the welibore, 

20 means for radially expanding at least one of the perforated tubuiars into' intimate 
contact with the perforated casing, means for' fluidiciy coupling the perforated tubuiars 
and the solid tubuiars, and nneahs,for preventing the passage of fluids fipom the first 
subterfanean zone to this second subterranean zone within the welibore external to the 
solid tubuiars and perforated tubuiars. 

25 

Accordir^ to another aspect of the preslent invention, a system for extracting rraterlals 
* from a pnxlucing subterranean zone in a welibore, at least a pc»rtion of the welibore 
including a casing and a perforated casing that traverses the producing subtenanean 
zone, that includes means for positioning one pr more solid tubuiars within the 
30 welibore, means for positioning one or more perforated tubuiars within the welibore 
eact\ including one or more radial openings, the perforata! tubuiars traversing the 
producing subtenanean zone, means for radially expanding at least one of the solid 
tubuiars and the perforated tubuiars within the welibore, nr^ns for radially expanding 
at least one of the perforated tubuiars into Intimate contact with the perforated casing, 
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means for fluididy coupling the solid tubulars with the casing, mear^ for fluididy 
coupling the perforated tut>ulars with the solid tubulars. means for fluididy isolating the 
produdng subterranean zone from at least one other subterranean rone within the 
welibore, and means for fluididy coupling at least one of the perforated tubulars with 
5 the produdng subterranean zone. 

According to another aspect of the present invention, ah apparatus is provided that 
indudes a zpnai isolation assembly including: one or more solid tubular manors, each 
solid tubular member including one or more external seals, one or more perforated 

10 tubutar members each Indudlng radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each [nduding one or more radial passages 
coupled to the interior surfaces of one or mora of the perforated tubutar members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforate tubular members are formed by a radial expansion 

15 process performed within the welibore, and the perforated tubular liners are formed by 
a radial expansion process perfonmed within the welibore. 

Aooordbig to another aispect of the present invention, a method of Isolatirig a first 
subterranean zone from a second subterranean zone in a welibore is provided that 

20 indudes positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subten^nean zone, positioning one or more perforated tubulars 
each indudlng one or more radial passages within the welibore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the w^lbore. fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore external to the 
primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, and radially 
expanding and plastically defomning the perforated tubular liners within the Interior of 

30 one or more of the perforated tubulars. 

According to another aspect of the present invention, a method of extracting noaterials 
from a produdng subterranean zone in a welibore, at least ei portbn of the welibore 
induding a casing, is provided that Indudes petitioning one or more solid tubuldrs 

13 



within the wellbore, positioning one or more perforated UitHiiars each including one or 
more radial passages within the weHbore, the perforated tubulars traversing the 
piodudng subtenanean zone, radially expanding at {east one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidlcly coupling the solid tubulars with the 
5 casing, flutdidy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the producing subten^nean zone from at least one other subterranean zone 
within the wellbore, fluidiciy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
^e interior of one or nrtore of the perforated tubulars, and radially expanding and 
10 plastically deforming the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

15 includes means for positjoning one or rTK>re solid tubulars within the wellbore, the solid 
tubulars traversing- the first subterranean zone, means for positioning one or more 
. perforated tubulars each Including one ormore radial passages within the wellbore. the 
perforated tubularls traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the. perforated tubulars and the solkJ tubulars, nr>eans for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 ' and plastically deforming the perforated tubular finers within the Interior of one or wore 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wetlbore, at least a portion of the wellbore 
30 induding a casing, is provide that indudes rneans for positioning one or more solid 
tubulars within the wellbore, means for positicming one or more perforated tubulars 
each induding one or more radial passages within the welibore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidiciy 
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ooupiing the soGd tubulars with the caeing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluldicly isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
S means for positioning one or more perforated tubular liners within the Interior of one or 
. more of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more, of the 
perforated tubulars. 

10 • According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal Isoiatlon assembly induding: one or more solid tubular members, each 
solid tubular member induding one or more external seals, two or more perforated 
tubular members each ir^uding radial passages coupled to the solid tubular members, 
and one or more one-way vatves for controllably fluididy couplirvg the perforated 

15 tubular members, and a shoe coupled to the zonal isoiatlon assembly. At least one of 
the sofid tubular members and the perforated tubular memt>ers are fomied by a radial 
expansion process perfomned within the wellbore. 

According to another aspect of the present Invention, a method of Isolating a first 
20 subterranean zone firom a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or more solid tubulars 
within the weltborevthe sdid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
vtfellbore. the .perforate tubulars traversipg the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fluididy coi^iling the perfbrated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone lb the sepwid subterranean zone 
within the wellbore extemal to the primary solid tubulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng 2ones that has not been 
30 depleted to one of the produdng zones that has t>een depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
the wellbore induding a casing, Is provided that indudes positioning one or more solid 
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tubulars wthin the wellbore, positioning two or mors perforated tubulars each including 
one or more radial passages within the wellt>ore. the perforated tubulars traversir>g the 
producing subterranean zones, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, fluidiciy coupling the solid tubulars with the 
5 casing, fli|idlcly coupling the .perforated tubulars with the sdid . tubulars, fluidiciy 
isolating the producing subterranean zone from at least one other subterranean zone 
within the we|B)ore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone,; preventing fluids frbm passing from one of the producing 
zones that has not been depleted to one of the producing zones that has been 
10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone having a plurality of producing 
zones in a walibore is provided that includes means for positioning one or more solid 

15 tubulars within the weiibore, the ^id tubulars traversing the first subtenanean 2:one, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the weltbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weiibore, mesans for fluididy coupling the perforated 

20 tubulars and the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weiibore external to the 
primary solid tubulars and perforated tubulars. means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars. 
and means for preventing fluids from passing from one of the producing zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another asped of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a weiibore. at least a portion of the 
weiibore Ind^dlng a casing, is provided that indudes means for positioning one or 
30 more solid tubulars within the weiibore, means for positioning one or more perforated 
tubulars each Induding one or more radial passages within the weiibore, the perforated 
tubulars traversing tte produdng subterranean zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the weiibore. nneans 
for fluididy coupling the solid tubulars with the casing, means for fluididy couplir^ the 
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perforated tubuiars with the solid tubulars. means for fluididy Isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore. 
means for fluididy coupling at least one of the perforated tubulars with tto producing 
subterranean zone, means for positioning one or more perforated tubular liners within 
5 the interior of one or more of the perforated tububrs, and means for pteventing fluids 
from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has bran depleted. 

Acconding to another aspect of the present invention, an apparatus for extracting 
10 geolhermal energy from a subterranean fbmiatlon containing a source of geothermal 
energy is provided that includes a zonal isolation assembly positioned within the 
subterranean formation including: one or more solid tubular members, each solid 
tubular member including one or more external seals, one or more perforated tubular 
mernbers each including radial passages coupled to the solid tubular members, and 
15 one or rTX>re perforated tubular liners each including one or more rsKjIal passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore. 

20 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone including a source of geothermal 
energy In a wellbore is provided that includes positioning one or more solid tubulars 
within the wetlbore, the solid tubuiars traversing the first subten^nean zone, positioning 

25 one or more perforated tubulars each including one or more radbl parages within the 
wellbore, the perforated tubulars travereing. the second subterranean zone-, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the wellbore external to the primary solid tubulars and perforated tubuiars, 
positioning one or mors perforate tubular linere within the intertor of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
tubular liners within the Interior of one or more of the perforated tubulars. 
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According to another aspect of the present Invention, a method of extracting 
geothennal energy from a subterranean geothemial zone in a wellbore, at least a 
portion of the weilt>ore including a casing, is provided that includes positioning one or 
more solid tubuiars within the wellbore, positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore. the perforated tubulars 
traversing the subterranean geothermal 2x>ne, radially expanding at least one of the 
soHd tubulars and the perforated tubulars within the wellbore, fluididy coupling the solfcJ 
tubulars with the casing, fluididy coupiirig the perforated tubulars with the solid 
tubulars, fluididy isolating the subten^nean geothermal zone from at least one other 
sutrterranean zone within the wellbore, and fluidicly coupling at least one of the 
perforated tubulars with the subterranean geothenrhal zone. 

According to another aspect of the present invention, a system for Isolating a first 
subterranean zone from a second geothermal subten-anean zone In a wellbore is 
proVkJed that Includas means for positioning one or nrK>re solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each Including one or more radial 
passages within the wellborB, the perforated tubulars traversing the second geothennal 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weltbcra, means for fluidicly coupling the perforated 
tubulars and the soKd tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothenrai subterranean zone within the 
wellbore external to the primary solid tubuiars and perfbrated tubulars. 

According to another aspect of the present invention, a system for extracting 
geothemnal energy firom a subterranean geothermal zone in a wellbore, at least a 
portfon of the weHbore Including a casing, is provided that Includes means for 
positioning one or more solid tubulars within the wellbore; means for positioning one or 
more perfbrated tubulars each Including one or more radliri passages within the 
wellbore, the perforated tubulars traversing the subterranean geothermal zone, means 
for radially expanding at least one <rf the solid tubulars and the perforated tubulars 
within the wellbore, means for fluididy coupling the solid tubulars witti the casing, 
means for fluidicly coupling the perforated tubulars wjth the solid tubulars. means for 
fluidicly Isolating the subterranean geothermal zone from at least one other 
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subterranean zone within the weilbore, and means for flukllcly coupling at least one of 
the perforated tubulars with ttie sutjterrartean geothenmal zone. 

According to another aspect of the present invention, an apparatus is provided that 
5 includes a zmal isolation a8semt>ly. including: one or more solid tubular members, each 
solid tubular member including one or mdre external seals, one or mora perforated 
tubular members each including one or more radial passageis coupled to the solid 
tubular members, and a shoe coupled fo the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular members are formed by a radial 
10 - expansion process performed within the weilbore. and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular memt>ers within the weilbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a weilbore is provided that 
includes positiohing one or more solid tubulars within the wellbdre, the solid tubulars 
traversing ttie first subtenranear) Tsooe, positioning one or mors perforated tubulars 
within the w^ibore each including one or niore radial passages, the perforated tubulars 
traversir^ the second subterranean zor>e. radially expanding at least one of the primary 
20 soBd tubulars and perforated tubulars* within the weilbore, fluldidy coupling the 
perforated tubulars and. the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the weilbore exiemal to 
the solid tubulara and perforated tubulara. and cleaning materials from the radial 
passages of at least ofie of the perforated tubulara by further radial expansion of the 
25 perforated tubidars withiri the weilbore. 

According to another aspect of the present iriventidn, a method of extracting materials 
from a producing sutaterrBrwan zone in a weilbore, at least a portion of the w^bore 
including a casing, Is provided that includes posifioning one or more solid tubulara 
30 wtthin the weltbbra, positioning one or mofe perforated tubulars within the weilbore 
each including one or mote radial passages, the perforated tubulars traversing the 
producing subtenanean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulara within the weilbore, fluididy coupling the solid tubulars with the 
casing, fiuididy coupling the perforated tubulara with the solid tubulars, fluididy 
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isolating the produdng sutrterranean zone fronn at least one other subterranean zone 
within the wellbore, ftuididy coupling at least one of the perforated tiibulars with the 
produdng subterranean zone, monitoring the operating temperatives, pressures, and 
flow rates wttWn one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least on^e of the perforated tubulars by further radial 
expanston of the perforated tubulars wKhIn the wellbore. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second $ut>terranean zone in a wellbore is provided that 

10 includes means for (x^itioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zon6, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the second subtenranean zone, means for radially 
expanding at teast one of the solid tubulars and perforated tubulars within the wellbore. 

IS means for fluidicly coupling the perforated tubulars and the solid tubulars. means fc^ 
preventing the passage of fluids from the first subten^nean zone to the second 
subtenranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least one of 
the pirated tubulars by further radial exparvsion of the perforated tubulars within tte 

20 wellbore. 

According to another aspect of the present Invention, a system for extracting materials 
from a producing subterranean zone in a wellbore. at least a portion of the wellbore 
including a casing, is provided that indudes^ means for positioning one or more solid 

25 . tubidars within the weilbore.. means for positioning one or more perforated tubulars 
within the wellbore each Induding one or more radial passages, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the sdid tubulars and the perforated tubulars virithin the wellbore, means for fluididy 
coupling the solid tubulars with the casing, means for fluidicly coupling ti^e perforated 

30 tubulars v^th the solid tubulars, means for fluididy isdating the produdng subterranean 
zone from at least one other subterranean zone within the wellbons, means for fluidicly 
coupling at least one of the peirforated tubulars with the produdng subterranean zone, 
and noeans for deaning materials from the radial passages of at least one of the 
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perforated tubutars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Description of the Dnwlngs 

FIG. 1 is a fragnnentary cross-sectional view aiustratlng the isolation of subtenranean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodiment of 
a system for isolating subterranean »nes within a borehole. 

10 Fig. 2b is a cross sectional iltustratipn of the system of Fig. 2a during the Injection of a 
fiuidic mat^al into the tubular support member. 

Fig. 2c is a cross sectional Illustration of the systdm of Fig. 2b while pulling the tubular 
expansion cone out of the vi^llbore. 

15 

Fig. 2d is a cross sectional illustratk^ of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 Is a flow chart illustration of an illustrative emi)odlment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. 5d is a cross sectional illustration of an illustrative embodiment of the uptetting of 
the ends of a tubular member. 

Fig/5b is a cross sectional lllustFation of the expandsd^le tubular member of Fig. 5a 
after radially expanding and plasUcally deforming the ends of the expandable tubular 
30 member. 

Fig. 5c is a cross sectional illustration of the expandable tubular member of Fig. 5b 
after fbmning threaded connections on the ends of the expandable tubular member. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandat)le tubular member. 

5 Rg. 6 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubuliar 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
systmi for isolating subterranean zones of Fig. 1 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 is a fragmentary cross sectional illustration of an emtxxliment of a method for 
sealing one of the perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 1 1 is a fragmeritary cross sectional Illustration of an enfibodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with the surrounding subterranean fomiatlon. 

25 

Rg* 12 is a fragnientary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular rnembers of the system for isolating 
subtermtean zones of Fig. 1 with a surrounding perforated wellbore casing. 

30 Fig. . 13 is a fragmentary cross sectional Illustration of an emt>odiment of a method for 
lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with another perforated. tubular member. 
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Rg. 14 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Rg. 1 that includes a one-way valve for 
preventing flow from a producing zone into a depleted zone. 

Fig. 15 is a fragmentary cross sectional Hlustrat'on of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 1n which the system used to extract 
geothermal energy from a subtenranean geothenmal zone. 

Detailed DescripUon of the lllustrathre Embodlrnents 

An apparatus and metHod for isolating one or more subten^nean zones from one or 
nwre other subterranean zones Is provided. The apparatus and noethod penrilts a 
producing zone to be Isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used In combination with conventional, well known, production completion 
equipment and methods using a series of packers, solid tubihg. perforated tubing, and 
sIkJing sleeves, which will be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subterranean zones from each other. 

Refening to Fig. 1. a wellbore 105 including a casing 110 are positioned in a 
subterranean fomnatkm 115. The subtenranean formation 115 Includes a number of 
productive and non-productive zones, including a water zone 120 and a targeted oil 
sand zone 125. During exploratnn of the subterranean formation 115, the wellbore 
105 may be extended In a wen known manner to traverse the various, productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
125. 

In a prefened embodiment, in order to fluUidy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provMed that indudes one or more 
secttons of solid casing 135, one or more external seals 140, one or more secttons of 
perforated casing 145, one or more Intemiedlate sections of solW casing 150, and a 
solU shoe 155, In several exemplary embodiments, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 1 35 to the other end of the solid casing 1 35. The solid 
casing 135 may comprise any number of conventional commerciaily available sections 
of solid tubular casing such as, for example, oilfield tubuiars fabricated from chromium 
5 steel or fiberglass. In a preferred enribodlment, the solM casing .135 comprises oilfield . 
tubuiars avail^le from various foreign and domestic steel mHis. 

The solid casing 135 Is preferably coupled to the casing 110. Ttie solid casing 135 
may be coupled to the casing 110 using any number of conventional commerdalty 
10 available processes such as, for example, welding, slotted and expandable connectors, 
or expandable solid connectors. In a preferred embodlrnent, the solid casing 135 Is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The soiki casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such^as, for example, welding, or 
slotted arid expandable connectors. In a preferred embodimerit, the solid casing 1 35 is 
coupled to the perforated casing 145 by expandable sdid conne^^ 

20 

In a preferred embodiment the caslrig 135 includes one more valve merribers 160 for 
corrtrolling the flow of fluids and other materials within the interior region of the casing 
135. in an altemative errt)odiment, during the production mode of operation, an 
Internal tubular string with varfous arrangements of packers, perforated tubing,, sliding 
25 sleeves, and valves may be employed wOhln the apparatus to provide various options 
for cofTvningling and isolating subterranean zones firom each other whBe providing a 
fluid path to the surface. 

In a particularly prefen^ embodiment, the casing 135 is placed Into the wellbore 105 
30 by expanding the casing 135 in the radial direction into intimate contact with the Interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial difBctlon 
using any number of conventional commerciaily available methods. 
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Th8 seals 140 prevent the passage of Huids and other materlate within the annular 
region 165 tmtween the solid casings 1^ and 150 and the wellbore 105. The seals 
140 may comprise any number of conventionat commerd'ally available . sealing 
materisris suitable for sealing a casing in a wellbore such as, for example, lead, mbber 

5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Services. The perforated casing 145 permits fluids 
and other matenals to pass into and out of the Interior of the perforated casing 145 
from and to the annular region 165. In this manner, oO and gas may be produced from 
a producing subterranean zone within a subtenranean formation. The perforated 

10 casing 145 may comprise any number of conventiohal conKnerclally available sections 
of slotted tubular casing. In a preferred embodiment, the perforated casing 145 
comprises exparKlable slotted tubular casing available from Petroline in Aberdeen, 
Scotland. In a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen,. 

15 Scotland. 

The perforated casing 145 is preferably coupled to one or more solid casing 136. The 
paiforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commerdaDy available processes such as, for example, welding, or 
20 slotted 'or solid expandable connectors. In a preferred embodlrfient, the perforated 
casing 145 Is coupled to the solid casing 1 35 by expandable solid connectors. 

The perfcxBted casing 145 is preferably coupled to one or more intemiediate solid 
casings 150. The perforated casing 145 may be coupled to the Intemnedlate solid 
25 casing 150 using any number of conventional commercially avallabte processes such 
es, for example, welding or expandable solid or slotted connectors. In a prefenred 
embodiment the perforated casing 145 is coupled to the intenmedtete scud casing 150 
by expand^ solid oonnectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of 
oonventlond oommerctelty available processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an alternative embodinrient. the shoe 155 is coupled directly to the last om of the 
mtermediate solid casings 150. 

5 In a preferred embodinfient the perforated casings 145 are positioned within the 
welltiore 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with (he interior walls of the wellbore 105. The perforated casings 145 may t>e 
expanded in a radial direction using any number of conventional commerdally available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intenmediate solid casing 150 may comprise 
any number of conventional commerdally available sections of solid tubular casing 
such as, for example, oilfield tubulars fabricated from chromium steel or fiberglass. In 
15 a preferred embodiment, the intermediate solid casing 150 comprises oilfield tubulars 
available from foreign and domestic steel mills. 

The mtermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled to the 

20 perforated casing 145 using any number of conventional contmercially available 
processes such as, for example, .welding, or solid or slotted expandable connectors, in 
a preferred entixKfiment, the intemiediate solid casing 150 is coupled to the perforated 
casing 145 by expandable sdid connectors. The intermediate solid casing 150 may 
comprfee a plurality of such Intenmediate solid casing 150. 

25 . 

In a preferred embodiment, the each intermediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
Interior region of the intemiediate casing 150. In an attsmative embodfrnent, as will be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosure, during the production mode of operation, an internal tubular string with 
various anBngements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the appaneitus tb provide various options for comrrtngllng arnl Isolating 
subterranean zones from each other while providing a fluid path to the surface. . 
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In a particularly preferred embodiment, the intermediate casing 150 is placed into ttie 
wellbore 105 by expanding the intemiediate casing 150 in the radial direction into 
intimate contact with the Interior walls of the wellbore 105. TIte intemiediate casing 
150 may be expanded in the radial direction using any number of conventional 
5 oommerdally available methods. 

hi an alternative enibOdiment one or more of the ir}temiediate solid casings 150 may 
be omitted. In an alternative preferred embodbnent, one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support nrtember for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any niimt)er of conventional commercially available shoes suitable 
for use in a wellbore such as, for example* cement filled shoe, or an aluminum or 
15 composite shoe. In a preferred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton, in a prefeoed embodiment the shoe 155 is selected 
to provide sufficient strength In compression and tension to permit the use of high 
capacity production and exploration tools. 

20 In a particularty preferred embodiment, the apparatus 130 includes a pturaiity of solid 
casings 135« a plurality of seals 140, a piuriaiity of perforated casings 145, a plurality of 
intemnediate solid casings 150, and a. shoe 155. IMore generally, the apparatus 130 
may comprise one or more solid casings 135, each with one or more valve members 
160. n perforated casings 145,. rvl intemnediate solid casings 150. each with one or 

25 more vahre members 170, and a shoe 155. . 

During operation of the apparatus 130, oil and gas may be controilably produced from 
the targeted oil sand zone 125 using the perforated casings 145> The oil and gas may 
then be transported to a surface location usirig the solid casing 135. The use of 
30 intermediate solid casings 1 50 with valve members 170 permits isdated sections of the 
. zone 125 to t)e selectively isolated for production. The seals 140 pemvX the zone 125 
to be fluidldy isolated from the zone 120. The seals 140 further pemnits isolated 
sections of the zone 125 to. be fluldicly isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive subterranean lones to be 
fluididy isolated. 

In an altemettive embodiment as will be recognized by persons having ordinary skill in 
5 the art and also having the benefit of the present disciosure, during the production 
nwde of operation, an internal tubular string with various arrangements of padcers, 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various options for commingling and isolating sidjterranean zones from each 
other while providing a fluid path to the surface. 

10 

In several alternative embodiments, tfie solid casing 135, the perforated casings 145. 
the Intemwdiate sections of solid casing ISO, and/or ttie solid shoe 155 are radially 
expanded and plastically defbmned within the wellbore 105 in a conventional manner 
and/br using one or more of the methods and apparatus disclosed In one or mote of 

15 the following: (1) U.S. patent application serial no. 09W54,139, attorney docket no. 
25791.03.02. filed on 12/3/1999, (2) U;S. patent application serial no. 09/510.913. 
attorney docket no. 2*5791.7.02. filed on 2/23/2000, (3) U.S. patent applicatkm serial 
no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent 
appOcatim serial no. 09/440.338. attomey docket no. 25791 .9.02,^ filed on 11/15/1999. 

20 (5) U.S. patent appltoatkxi serial no. 09/523.460, attorney docket f«o. 25791 .1 1.02. filed 
on 3/10/2000, (6) U.S. patent appHcation serial no. 09/512,895, attomey docket no. 
25791.12.02, filed on 2/24/2000. (7) U.S. patent applkaitkm serial no. 09/511.941. 
attomey docket no. 25791.16.02. fHed on 2/24/2000. (8) U.S. patent application serial 
no. 09/588.946, attomey docket no, 25791.17.02. filed on 6/7/2000, (9) U.S. patent 

25 appllcatton serial no. 09/559.122. attorney docket no. 25791.23.02, filed on 4/28/2000. 
(10) PCT patent applteation serial no. PCT/USOO/18635, attomey docktf no. 
25791.26.02. filed on 7/9/2000. (11) U.S. provisional patent application serial no. 
60/162.671. attomey docket no. 2579127. filed on 11/1/1999. (12) U.S. provisional 
patent application serial no. 60/154,047. attorrwy docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. provisional patent application serial no. 60/159.082. attomey 
docket no. 25791.34, filed on 10/12/1999. (14) U.S. provlstonal patent appHcation serial 
no. 60/159.030, attomey docket ho. 25791.36. filed on 10/12/1999. (15) U.S. 
provlstonal patent application serial nO. 60/159,033. attomey docket no. 25791.37, filed 
on 10/12/1999, (16) U.S. proviskmai patent application sertel no. 60/212.359. attomey 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent appHcation seriar 
no, 60/165,228, attorney docket no. 25791.39. filed on 11/12/1999. (18) U.S. 
provistonal patent applkatton serial no. 60/221.443, attorney docket no. 25791.45, filed 
on 7/28/2000, (1.9) U.S. provisional patent application serial no. 60/221.645, attorney 
5 docket no. 25791.46, filed on 7/28/2000. (20) U.S. provisional patent application serial 
no. 60/233.638. attorney docket no. 25791.47. filed on 9/18/2000. (21) U.S. proviskinal 
patent appikation serial no. 60/237.334. attorney docket no. 25791.48. fHed on 
10/2/2000. (22) U.S. provisional patent application serial no. 6W270,007. attorney 
docket no. 25791.50, filed on 2/20/2601; (23) U.S. proviskmal patent applicatton serial 

10 no. 60/262.434, attorney docket no. 25791 .51 , filed on 1/17/2001; (24) U.S. provistonai 
patent application serial no. 60/259,486. attorney docket no. 25791.52, filed on 
1/3/2001 : (25) U.S. proviskinal patent application serial no. 60/303,740, attorney docket 
no. 25791.61, filed on 7/8/2001; (26) U.S. provisional patent application seriel no. 
60/313,453, attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no. 60/317,985, attorney docket no. 25791.67,. filed on 
9/6/2001 ; (28) U.S. provisional patent application serial no. 60/318.386, attorney docket 
no. 25791.67.02. filed on 9/10/2001; and (29) U.S. uUnty patent applicatton serial no. 
0*969,922, attorney docket no. 25791.69. filed on 10/3/2001 . the disclosures of whldi 
are incorporated herein by reference. Iii an exemplary embodiment, the radial 

20 dearanoes tietween the radially expanded solid casings 135. perfbratod casings 145, 
intennediate secttons of solid casing 150. and/or the solid shoe 155 and the weilt)ore 
105 are eliminated thereby eliminating the annuhis between the soHd casings, the 
perforated casings 145. the intennediate sectons of solid casing ISO. and/or the solid 
shoe 155 anjd the wellbore 1 05. In this manner, the opitonal need for fining the annulus 

25 with a filler ntateriei such as. for example, gravel, rnay be eHrninaled.. 

Referring to Figs. 2a-2d, an Illustrative embodiment of e system 200 for isolating, 
subttfnanean fonnaiions Includes a tubular support member 202 that defines a 
passage 202a. A tubular expansion cone 204 that defhes a passage 204a is coupled 
30 to an end of the tubular support member 202. In an exemplary embodiment, tiw 
tubular expansion cone 204 includes a tapered outer suifece 204b for reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion oone 204. The first expandable tubular member 206 
further Includes an unexpended intennediate portion 206c. another pre^xpanded end 
5 206d. and a sealing memt^er 206e coupled to the exterira* surface of the unexpended 
intenDediate portion. In an ewnnplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 206a and 206d. of the first expandable tubular merr^r 206 
are greater than the Inside and outside diameters of the unexpended intennediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
10 • the first expandable tubular member 208 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
conventional threaded connection. Another erul 210c of the slotted tubular member 

15 21 0 is coupled to an end 212a of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a erf a second 
expandable tubular member 214 that defines a passage 214b is coupled to the ottter 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intenfnedlate portion 214c. another pre-expanded end 

20 21 4d, and a sealing member 214e coupled to the exterior surfece of the unexpended 
rntenmediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second .expandable tubular member 
214 are greater than the inside and outside diameters of the unexpended intenmedjate 
portion 214c. 

25 . 

An end 216a of a slotted tubular member 216 Vnat defines a passage 216b Is coupled 
to the other pre^xpanded end 21 4d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular member 
216 is coupled to an end 218a of a slotted tubular member 216 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular member 220 that defines a passage 22(X> is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intermediate portion 220c, another pre-expanded 
end 220d, and a sealing rnember 220e coupled to the- exterior surface of the 
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unexpended intennediate portion. In an exemplary embodiment, the inside and outside 
diameters of the pre-expanded en(te, 220a and 220d, of the third expandable tubular 
member 220 are greater than the Inside and outside diameters of the unexpended 
intemiedlate portion 220c. 

5 

An end 222a of a tubular member 222 is threadably coupled to the end 30d of the third 
expcuiddble tubular member 220. 

In an exemplary embodiment the inside and outside diameters of the pre-expanded 
10 ends, 206a, 206d, 214a, 21 4d, 220a and 220d, of the expandable tubular members, 
206. 214, and 220, and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e, 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectivety, 
further Include anchoring elements for eng^ing the wellbore casing 104. In several 
15 exerT9)lary embodiments, the slotted tubular members, 210, 212, 216, and 218, are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a stnjctural support, in several 
alternative embodiments, the slotted tubular members, 210, 212, 216, and 218 are 
conventional slotted tubular members for recovering or introducing fluidic materials 
20 such as, for example, oil, gas and/or water fifom or into a subterranean fomiatlon. 

In an exemplary embodiment, as Illustrated in Fig. 2a, the system 200 is initially 
positioned in a borehole 224 formed in a subterranean fonmatlon 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported In a conventional 
manner using, for example, a sDp joint, or equivalent device in order to permit upvvard 
movement of the tubular support member and tubular expansion cone 204 relative to 
me or more of the expandable tutHJiar members, 206, 214, and 220, and tubular 

30 members, 210, 21?, 216, and 218. 

In an exemplary embodiment as illustrated m Fig. 2b, a fluMIc material 228 is then 
injected into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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in an exemplary embodiment, as illustrated in Fig. 2c, the continued injection of the 
fluidic material 228 through the psssages, 202a and 2(Ma, of the tubular support 
member 202 and the tubular expansion cone 204, respectively, pres8uri2BS the 
5 passage li3b of the shoe 18:belcw the tubular expansion cone thereby radially 
expanding and plastically deforming the expandable tubular member 206 off of the 
tapered extemal surface 204b of the tubular expanston cone 204. In particular, the 
Intermediate non prfr-expanded portion 206c of the expandable tubular member 206 is 
radially expanded and ptasUcally defcxmed off of the tapered extemal surface 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the wellbore casing 104. Consequently, th^ radially expanded 
intemiediate portion 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing 104. In an exemplary embodiment, the radially expanded 
intennediate portion 206c of the expandable tubular member 206 is also thereby 

1 5 anchored to the wellbore casing 104. 

in an exemplary embodiment, as illustrated in Fig. 2d, after the expandable tubular 
member 206 has been plastically defomned and radially expar>ded off of the tapered 
extemal surface 204b of the tubular expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members, 214 and 
220,.are radially expanded and plastically deformed off of the tapered extemal surface 
204b of the tubular e)4>ansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically deformed off of the tapered external surftice 204b of the 
tubular expanston cone 204. As a result, the sealihg member 214e engages the 
interior surface of the wellbora 224. Consequently, the radiaily expanded intemiediate. 
portion 214c of the second expandalrie tubular member 214 is thereby coupled to the 
wellborB 224. in an exemplary embodiment, the radially expanded intermediate portion 

30 214c of the second expandable tubular member 214 is also thereby anchored to the 
welitK>rB 104. FurthOTTtore, ttie continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagenrrant with the pre-expanded end 220a of the third expandable tubular member 
220. Rnally, the continued application of the upward force to the tubular member 202 



32 



wiD thdn radially expatKi and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion oone 204.. In 
particular, the intermediate non pre-expanded portion 220c of the third expandable 
tubular member 220 is radially expanded and plastically defomied off of the tapered 
5 external surface 204b of the tubular expansion oone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
radially expanded interimediate portion 220c of the third expandable tubular member 
220 is thereby coupled to the vyeUbore 224. in an exemplary embodiment, the radially 
expanded intemnediate portion 220c of the third expandable tubular member 220 is 
10 also thereby anchored to the wellbore 224. As a result, the water »ne 226a and 
fluididy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic defonnation of the third expandable 
tubuiar member 220, the tubular support member 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10. the intennediate non pre^xpanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 208. 214. and 
220. respectivety, are radially expanded and plastically defomied by the upward 

20 displaoerrient of the tubular expansion cone 204. As a result, the seating members. 
206e. 214e, and 220e, ate displaced in the radial direction into engagement with the 
wellbore 224 thereby coufriing the shoe 206, the expandariMe tubular member 206, the 
slotted tubular members, 210 and 212, the expandable tubular member 214, the slotted 
tubular mentf)er8, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthemnore, as a residt, the connections between the expandable tubular 
members, 206, 214, and 220, the shoe 208. and the stotted tubular members, 210, 
212, 216. and 218, do not have to be expandable connections thereby providing 
slgnfficant cost savings. In addition, the Inside, diameters of the expandable tubular 
members, 206, 214, and 220, and the slotted tubular members, 210. 212, 216. and 

30 216, after the radial expansion process, are substantially equal. In this rnanner, 
additional conventional tools and other conventional equipment may be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several attemathfe embodinients, the conventional tools and equipment Include 
conventional vahnng and other conventional flow control devices for controlling the flow 
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or fluidic materials within and between the expdndat>le tubular members. 206. 214. arid 
220, and the slotted tubular member8,.210, 212. 216. and 218. 

Furthemrare, In the system 200. the slotted tubular members .210, 212. 216, and 218 
are Interieaved among the expandable tubular members. 208, 214, and 220. As a 
result, because only the intemnediate non prerexpanded portions, 206c, 214c and 
220c. of the expandable tubular members, 206, 214, and 220, respectively, are radially 
expanded and plastically defbrnwd. the slotted tubular members. 210. 212. 216. and 
218 can be conventional slotted tubular members thereto significantly reducing the 
cost and complexity of the system 10. Moreover, because only the interniediate non 
pre-expanded portions, 208c. 214c and 220c of the expandable tubular members, 
208, 214, and 220, respectively, are radially expanded and plastically defonned. the 
number and length of the interieaved slotted tubular members. 210. 212. 216, and.218 
can be mudi greater than the number and length of the expandable tubular memberB. 
In an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions, 206c, 214c and 220c, of the expandable tubular members, 208. 214, and 
220, is approximately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 218, is approximately 3800 feet. Consequentiy. In an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 
to the weflbore 224 by radially expanding and plastically deforming a total length of only 
approximately 200 feet. " 

Furtherniore, the sealing rnembers 208e. 214e. and 220e, of the expandable tubular 
members, 206. 214, and 220. respectively, are used to couple the expandable tubular 
members and the slotted tubular membeis. 210. 212. 216. and 218 to the wellbore 224. 
the radial gap between the slotted tubular members, the expandable tubular members, 
and the wellbore 224 may be large enough to effectively eliminate the possibility of 
dan>age to the expandable tubular rnembers and slotted tubular members during the 
placement of the system 200 within the wellbore. 

in an exemplary embodiment the pre-expanded ends, 208a. 206d. 214a. 21 4d. 220a. 
and 220d, of the expandable tubular members, 206, 214, and 220. respectively, and 
the slotted tubular members. 210, 212. 216. and 218, have outside diameters and vrall 
thicknesses of 8.375 inches and 0^350 Inches, respectively: prior to the radial 
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expansion, the intermediate hon pre^expanded portions. 206c. 214c and 220c of the 
expandable tutelar members. 206, 214. and 220, respectively, have outside diameters 
of 7.625 inches; the sIcMed tubular members. 210. 212. 216. and 218. have inside 
diameters of 7.675 inches; after the redid expansion, the inside diametms of the 
5 intermediate portioris. 206c, 214c and 220c of the expandable tubular members. 206. 
214, and 220. are equal to 7.675 inches; and the wellbore 224 has an inside diameter 
of 8.755 Inches. 

In an exemplary embodiment, ther pre-expanded ends. 206a. 206d. 214a, 214d. 220a. 

10 and 220d. of the expandable tubular members, 206. 214» and 220. lespedively. and 
the slotted tubular members. 210, 212, 216, and 218. have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, the intermediate non pre<expanded portions. 206c 214c, and 220c, of the 
expandable tubular members. 206. 214. and 220, respectively, have outside diameters 

15 of 4.000 inches; the slotted tubular members, 2l6. 212, 216, and 218. have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
intemtediate portions. 206c. 214c, and 220c. of the expandable tubular members. 206, 
214, and 220. are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment, the system 200 is used to iriject or extract fhiidic 
matertals such as. for example, oil. gas. and/or water into or from the subterranean 
fonnation 226b. 

25 Referring now to Fig. 3. an exemplary embodiment of an expandable tubular member 
300 will now be described. The tubular member 300 defines an Interior region 300a 
and includes a first end 300b including a first threaded connection 300ba, a first 
tapered portion 300c an intermediate portion 300d, a second tapered portion 300e» 
and a second end 300f Induding a second threaded connection 300fa. The tubular 

30 member 300 further preferably includes an Ihtermediate sealing member 300g that is 
ooupted to the exienor surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular mdmber 300 may be fabricated from any number of 
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conventional conunerdalty available materials such as, for example. Oilfield Country 
Tubular Goods (OCTG). 13 chromium steel Uiblng/casing, or L83.. J55. or P110 API 
casing. 

5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially drcuiar cross section. Furthennore, in an exemplary embodirnent, the 
Interior region 3Q0a of the tubular member includes a first inside diameter Di, an 
intemnediate inside diameter Dir^. end a second inside diameter Da. In an exemplary 
embodiment, the first and second inside diameters. Di and D2, are substantially equal. 
10 In an exemplary embodiment, the first and secoml inside diameters, Di and D2, are 
greater than the intenfnediate inside diameter Dint. 

The first end 300b of the tubular member 300 is coupled to the intanriediate portion 
300d by the first tapered portion 300c, and the second end 300f of the tubular member 

15 is coupled to the intermediate portion by the second tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than the outside diameter df the 
intermediate portion 300d of the tubular member. The first and second ends, 3Q0b and 
300r. of the tubularmember 300 include wall thidcnesses, ti and tz. respectively. In an 

20 exemplary embodiment, the outside diameter of the miemiedlate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends. 300a and SOOT. The intermediate portion 300d of the tubular 
member 300 includes a wall thickness tmr. 

25 In an exwnptary embodiment, the wall thicknesses ti and t, are substantially equal In 
order to provkJe substantially equal burst strength for the first and second ends, 300a 
and 300f. of the tubular member 300. In an exemplary, embodiment, the wall 
thicknesses, t, and t2. are both greater than the wall thickness Iint in order to optbnally 
match the burst strength of the first and second ends» 300a and 300f, of the tubular 

30 member 300 with the Intermediate portton 300d of the tubular member 300. 

In an exemplary embodiment, the first and second tapered portions, 300c and 300e. 
are Inclined at an angle, a. relative to the tongltudinal direction ranging from about 0 to 
30 degrees in order to optimally facilitate the radial expansion of the tubular member 
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300. In an exemplary ennbodiment, the first ar^ second tapered portions, 300c and 
300e, provide a smooth transition between the first and second ends, 300a and 300f, 
and the intemiedlate portion 300d, of the tubular member 300 in order to minimize 
stress oonoentrations. 

5 

The intermediate, sealing member 300g is coupled to the outer surface of the 
Intermediate portion 3b0d of the tubular member 300. In an exemplary embodiment, 
the tntemiediate sealing member 300g seals the Interface between the intemnediate 
portion 30bd of the tubular member 300 and the Interior surface of a wellbore casing 

10 305, or other preexisting structure, after the radial expansion and plastic defonnation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intenmejdiate sealing member 300g has a substantially annular cross 
section. In an exemplary embodiment, the outside diameter of the intennedlate seading 
member 300g is selected to be less than the putside diameters of the first and second 

15 ends, 300a and 300f. of the tubular member 300 in onJer to optimally protect the 
intermediate sealing menriber 300g during placement of the tubular member 3(H) within 
the wellbore casings 305. The intennediate sealing member 300g may be fabricated 
from any number of conventional oommerdaliy available materials such as, for 
example, thermoset or thermoplastic polymers. In an exemplary embodiment, the 

20 intermediate sealing member 300g is fabricated from thennoset polymers In order to 
optimally seal the radially expanded intennediate portion 3b0d of the tubular member 
300 with the wienbore casing 305. In several altematlve embodiments, the sealing 
member 300g inctudes one or more r^id anchors for engagirig the wellbore casing 305 
to thersby anchor the radially expanded and plastically defonned intermediate portion 

25 300d of the tubular nftember 300 to the wellbore casing. 

Referring to Figs. 4, and 5a to 5d. In an exemplary erribodiment. the tubular member 
300 is fomned by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member In step 405; (2) expanding both upset ends of the tubular member in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) forming threaded connections In both expanded upset ends of the tubular 
member In step 420; and (5) putting a sealing materia! on the outside diameter of the 
non-expanded intermediate portion of the tubular.member In step 425. 
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As illustrated in FIG. 5a. In step 405. both ends^ 500a and 500b, of a tubular member 
500 are upset using conventional upsetting methods. The upset ends, 500a and 500b. 
of the tubular member 500 Include the wall thicknesses t| and tj. the interniediale 
portion 500c of the tubular member 500 Includes the wall thickness tofr and the interior 
5 dtamneter D^t. In an exemplary embodiment, the wall thicknesses ti and tj are 
substantially equal In order to pro>dde burst strength that is substantially equal along 
the enfire length of the tubular member 500. In an exemplary emliodiment the wall 
thicknesses ti and t^ are both greater than the wall thickness Ua In order to provide 
burst strength that is substantially equal atong the entfre length of the tubular member 
10 . 500, and also to optimally facilitate the fomnation of threaded connections in the first 
and second ends, 500a and 500b. 

As illustrated in Fig. 5b, in steps 410 and 415, both ends, 500a and 500b, <rf the tubular 
member 500 are radially expanded using conventional radial expansion methods, and 

15 then both ends, 500a and 500b, of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b, of the tubular member SOO Include the intertor 
diametere Di and D2. In an exemplary embodiment the interior diameters Di and D2 
are substantially equal in order to provide a burst strength that is substantially equal. In 
an exemplary enrolment the ratio of the interior diameters Di and O2 to the interior 

20 diameter Dm ranges from about 100% to 120% in order to facilitate the subsequent 
radial expansion of the tubular meimber 500. 

In a preferred embodiment, the relattonship between the wall thicknesses ti, ta, and tiNr 
of the tubular member 500; the Inside diameters O1, Dz and Dm of the tubular member 
X 500; the inside diameter tK^ton of the welibore casing, or other stnicture, that the . 
tuiMilar member 500 will be inserted Into; and the outside diameter Dem of the 
expansion con& that will be used to radially expand the tubular member 500 within the 
welibore casing is given by the foltowing expresston: 




where ti = tj; and 
D, = 02. 

By satisfying the relationship given in equation (1), the expansion forces placed upon 
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the tubular m6mt>er 500' during the sut>sequent radial expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optimal geometry for ttie tubular rnefrrt)er 500 for subsequent 
radial expansion and plastic defbnnation of the tubular member 500 for fabricating 
S and/or repairing a wellbore casing* a pipeline, or a strudural support 

As illustrated in FIG. 5c, In step 420, conventional threaded connections* 500d and 
500e« are fbnnned h both expanded ends, 500a and 50db, of the tubular member 500. 
In an exemplary embodiment, the threaded connections, SOOd and SOOe. are provided 
10 using conventional processes for fonning pin and box type threaded connections 
available from Atlas-Bradford. 

As illustrated in Fig. 5d, in step 425, a sealing member 500f is then applied onto the 
outside diameter of the non-expanded intenmediate portion 500c of the tubular member 

15 500. The seating member 500f may be applied to the outside diameter of the non- 
expanded intermediate portion 500c of the tubuter member 500 using any number of 
conventional commercially available mettiods. In a preferred embodiment, the sealing 
member 500f is applied to the outside diameter of the inteonediate portion 500c of the 
tubular rnember 500 using commercially available chemical and temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially identical to, and/or incorporate one or more of the 
teachmgs of, the tubular members 300 and 500. 

25 

Referring to Fig. 6, an exemplary errdtodiment of tubidar expansion cone 600 for 
radially expanding the tubular members 208, 214, 220, 300 and 500 will now be 
de8crfl>ed. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610. and a radial expansion section 615. 

30 

In an exemplary emtxxliment, tt>e radial expansion section 615 Includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 Indudes an angle of attadc a^ and the second corilcal outer surface 625 
includes an angle of attack oa. In an exemplary embodiment, the angle of attack Qi is 
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greater than the angle of attack 02. In this manner, the first conical outer surface 620 
optimally radially expands the intennediate portions, 206c 214c 220c 300d, and 500c, 
of the tulMJIar members. 206. 214, 220, 300, and 500, and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends. 206a 
5 and 206d, 214a and 214d, 220a and 220d. 300b and 300f, and 500a and 500b. of the 
tubular members. 206. 214. 220, 300 and 500. In an exemplary embodiment; the first 
conical outer surface 620 indudes an angle of attack ai ranging from about 8 to 20 
degrees, and the second conical outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optimally radially expand and plastically 
10 deform the tubular members. 208, 214, 220, 300 and 500. More generally, the 
expansion cone 600 may Include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Refening to Fig. 7, another e)®mplafy embodiment of a tubular expansion cone 700 
defines a passage 700a and includes a front end 705. a rear end 710, and a radial 
expansion section 71 5. In an exemplary embodiment the radial expansion section 715 
Includes an outer surface having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of Ihe radial expdnsk)n 

20 sectkMf) 715 provides an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a rninlmum at the rear end 710 of the 
expansion cone. The paraboRc outer profile of the outer surface of the radial 
e}q)ansion section 715 may be fonmd using a plurality of adjacent discrete conical 
eecttons and/or using a continuous cun^d surboe. In this manner, the . region of the 

25 outer surface of the radial expanskm secUon 715 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the intermediate porttons. 206c, 
214c. 220c, aood. and 500c, of the tubular members. 206. 214, 220, 300, and 500.. 
while the region of the outer surfiace of the radial expansion section 715 adjacent to the 
rear end 710 of the expansion cone 700 may optimally radiaOy expand the pre-. 

30 expanded first and second ends, 206a and 208d, 214a and 214d. 220a and 220d. 300b 
and 300f. and 500a and 500b, of the tubular members, 206. 214. 220, 300 and 500. In 
an exemplary embodlnient, the parabolic profile of the outer surface of the radial 
expansion secUon 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees In the vlcirilty of the front end 705 of the exparislon cone 700 and an 
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angle of attack m the vicinity of the rear end 710 of the expansion cone 700 from atjout 
4 to 15 degrees. 

In an exemplaiy embodiment, the tulMdar expansion cone 204 of the system 200 is 
sut)stantia|ly Identical to the expansion cones 600 or 700» and/or incorporates one or 
more of the teachings of the e]0anslon cones 600 and/or 7O0. 

In several alternative embodiments, the teacMngs of the apparatus 130, the system 
200. trie expandable tubular member. 300, the method 400, and/br the expandable 
tubular member 500 are at least partially combined. 

Refening to Fig. 8, in an attemative embodiment, conventional temperature, pressure, 
and flow sensors, 802. 804. and 806, respectively, are operaUy coupled to the 
perforated tubulars 145 of the apparatus 130. The temperature, pressure, and flow 
sensors, 802, 804. and 808. respectively, in turn are operabiy coupled to a controller 
810 that receives and processes the output signals generated by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 
operation of the ftow control valves 160 as a function of the operating temperature, 
pressure, and flow rates wrtttiin Ste perforated tubular members 145 are conventional. 

Referring to Fig. 9, iii an alternative embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubuter membere 145 by radteliy expanding and 
ptastlcally defonn^ the solid tubuter member into engagement wKh me perfbrated 
tubuter member In a conventional manner and/or usirig one or more of the radial 
expansion methods disdosed in one or more of the following: (1) U.S. patent 
application serial no. 09/454.139. attorney docket no. 25791.03.02, flted on 12/3/1099, 
(2) U.S. patent appHcatten serial no. bo/510,Ol3, attorney docket no. 25791.7.02, flted 
on 2/23/2000. (3) U.S. patent applteation serial no. 09/502,350, attorney docket no. 
25791 .8.0i2. filed on 2/10/2000. (4) U.S. patent applicatton serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. (5) U.S. patent application serial 
no. 09/523.460. attorney docket no. 25791.11.02, filed on 3/10/2000. (6) U.S. patent 
application serial no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511.941 . attorney docket no. 25791.16.02. filed 
on 2/24/2000. (8) U-S. patent application serial no. 09/588.946, attorney docket no. 
25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, 
attorney docket na 25791.23.02. filed on 4/28/2000. (10) PCT patent appficatkm serial 
5 no. PCTAJSOO/18635, attorney docket no. 25791.25.02. filed on 7/9/2000, (11) U.S. 
provisional patent applicatton serial fk>. 60/162.671 , attorney docket no. 25791.27. filed 
on 11/1/1999. (12) y.S. provisional patent applicatton serial no. 60/154.047, attorney 
docket no. 25791.29. filed on 9/16/1999, (13) u!s. provistonal patent applteation serial 
no. 60/159,082. attorney docket no. 25791.34. filed on 10/12/1999, (14) U.S. 

10 provisional patent application serial no. 60/159,039. attoitiey docket no. 25791 .36, filed 
on 10/12/1999, (15) U.S. provistonal patent application serial no. .60/159,033, attorney 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent application serial 
no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provisional 
patent apf)lKatk>n serial no. 60/165,228, attorney docket no. 25791.39. filed on 

15 11/12/1999. (18) U.S. proviskinal patent appHcatlon serial no. 60/221,443. attorney 
docket no. 25791.45, filed on 7/28/2000, (19) U.S. provistonal patent appllcatton serial 
no. 60/221,645, attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000, (21) U.S. provisional patent applicatton serial no. 60/237,334, attorney 

20 docket no. 25791.46. filed on 10/2/2000, (22) U.S. provisional patent applicatton serial 
no. 60/270.007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provistonal 
patent application serial no. 60/262,434. ^tomey docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provistonal patent appKcation serial no. 60/259,486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provisional patertt appUcatton serial 

25 no. 60/303.740. attorney docket oo. 25791.61. fitod on 7/6/2001; (26) U.S. provistonal 
patent applicatton serial no. 60/313,453. attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application aerial no. 60/317,985. attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent appHcatiqn serial 
no. 60,318,386. attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

30 utility patent applicatton serial no. 09/969.922, attorney docket no. 25791.69, fited on 
10/3/20)1. tfie disclosures of wtiich are frioorporated herein by reference. In this 
nianner, the solid tubular member 905 fiuidldy seals ttie radial passages formed in the 
perforated tubular member 145 thereby preventing the passage of fluUic materials 
and/or fwmation materials through the perforated tubular member. 
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Referring to Fig. 10. in an attematlve eHibodinnent, the radial openings in one Gf the 
perforated tut)ular menr^ere 145 are sealed by injecting a hardenat)te fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 
5 posiliming a closed ended pipe 101 0 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interface between the pipe 1010 and the opposite ends of the one 
perforated tubular nnember 145. The hardenable fluidic sealing material 1005 is then 
irijected Into the radial opening in ttie one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1O20. are then rsrrioved from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic seating material is a curable epoxy resin. 

In an alternative embodiment, as illustrated in Fig, 11, one or more of the perforated 
tubular membm 145 of the apparatus 130 are radially expanded and ptastlcally 

20 defomned into contact with the sunxninding formation 125 thereby compressing the 
surrounding formation. In this manner, the surrouruling fonnation 125 is malntabfied in 
a state of compression thereby stabilizing the surrounding formation, reducing the flow 
of loose particles from the surroundlrig fonnation into the radial openings of the 
perforated tubular mernber 145, and enhancing the recovery of hydrocarbons from the 

25 sumounding fbnmation. 

* In an alternative embodiment, a seismic source 1106 is positioned , on a surface 
location to theret)y impart seismic energy Mo the formation 125. In this n»nner. 
particles lodged In the radial openlr>gs in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby, enhandrig the subsequent recovery of 
hydrocarbons from the fbmnation 1 25. 

In an alternative embodiment, after the perforated tubular membier 145 has been 
radially expanded and plastically fonmed into contact with the sunrounding formation 
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125. thereby coupling the perforated tubular member 145 to the surrounding formation, 
an impulsive load is applied to the perforated tubular member. The impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
appaiatus 130. The ih^tulsive load is then trarisferred to the surrounding fonnatton 125 
thereby, compacting and/or slunlfying the surrounding formation. As a result, the 
recovery of hydrocarbons from the fonnatlon 125 is enhanced. 

In an altemativa embodnnent. as Illustrated in Fig. 12. a welbore casing 1205 having 
one or more perforations 1210 is positioned witMn the weUbore 105 that traverses the 
formation 125. When the apparatus 130 is positlor^ virtthfn the wellbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded. and plastically deformed into contact with the wellbore casing 1205 thereby 
compressing the surrounding fomiatlon 125. in this manner, the surrounding formation 
125 is maintained in a state of compression ther^y stal^llzlng the surrounding, 
fbnnatjwi. reducing the flwv of loose particles firom the sumounding formation into ttie 
radial openings of the perforated tubular member 145, and enhancmg the recovery of 
hydrocartwrns from the surrounding fomnatton. 

In an altemative embodiment, a seismic source 1215 is positioned on a surface 
location to thereby Impart seismic energy into the fomiatlon 125! In this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the formatfon 126! 

In an altemative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fonmed into contact with the wellbore casing 1205. 
thereby coupftig the perforated tubular membjor 145 to the surrounding formation, an. 
impulsive load is applied to the perforated tubular member. The impulsive load nwy be 
applM to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then transferred to the sunwnding fomiation 125 
thereby compacting and/or slurritying the sumounding fbrtnatlon. As a result, the 
recoveiy of hydrocarbons from the fomratlon 125 is enhanced. . I 
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Referring to Fig. 13. In an alternative embodiment, one or mora perfbrated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
expanding and plastically deforming the perfbrated tubular member into engagement 
with the perfbrated tubular member In a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. (W454.139. attorroy docket no. 25791.03.02. filed on 
12/3/1&99, (2) U.S. patent appllcatbn serial no. 09/510,913, attorney doclcet no. 
25791.7.02, filed on 2Q3/2000. (3) U.S. patent application serial no. 09/502.350. 
attorney docket no. 25791.8.02, filed on 2/10/2000. (4) U.S. patent appllcatton serial 
10 no. 09/44^),338. attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent 
application serial no. 09/523.460, attorney docket no. 25791.1 1.02, filed on 3/10/2000. 
(6) U.S. patent application serial no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511,941, attorney docket ho. 
25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 09/588,948. 
15 attorney docket no. 25791:17.02. filed on 6/7/2000. (9) U.S. patent application serial 
no. 09/559,122. attorney docket no. 25791.23.02, filed on 4/26/2000. (10) PCT patent 
appllqaaon serial no. PCT/US0W18635, attonney docket no. 25791.25.02, filed on 
7/9/2000, (11) U.S. provisional patent application serial no. 60/162,671. attorney docket 
no. 25791.27, flied on 11/1/1999. (12) U.S. provisional patent application serial no. 
20 . 60/154,(j47, attorney docket no. 25791.29. filed on 9/16/1999, (13) U.S. provlsfonal 
patent appitoation serial no. 60/169.082, attorney docket no. 25791.34, fited on 
10/12/1999. (14) U.S. provistonal patent appltoation serial no. 60/159,039, attorney 
docket no. 25791.36. fited on 10/12/1999. (16) U.S. provistonal patent appileatnn serial 
no. 60/159,033, attorney docket no. 25791.37. fDed on 10/12/1999, (18) U.S. 
25 proviskmal patent appllcatton serial no. 60ei2.359. attorney docket no. 25791 .38. tited 
on 6/19/20()0. (17) U.S. provisnnal patent application serial no. 60/165.228. attorney 
docket no. 25791.39. filed on 11/12/1999. (18) U.S. provisional patent applicatioA serial 
no. 60/221.443. attorney docket no. 25791.45. fited on 7/28C006, (19) U.S. provistonal 
patent application serial no. 60/221,645. attorney docket no. 25791.46, filed on 
30 7/28/2000, (20) U.S. provisional patent application serial no. 60/233,638, attorney 
docket no. 25791.47, filed on 9/18/2000. (21) U.S. provistonal patent application serial 
no. 60/237.334, attorney docket no. 25791 .48. filed on 10/2/2000, (22) U.S. prowstonal 
patent application serial no, 60/270,007, attorney docket na 25791.50. filed on 
2/20/2001: (23) U.S. proyisional patent application serial no. 60/262,434, attorney 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S. pro\^ional patent application serial 
no. 60/259,486. attorney docket no. 25791.52, filed on 1/3/2001; (25) U.3. provisional 
patent application serial no. 60/303,740. attorney docket no, . 25791 .61, filed on 
7/B/2001; (26) U.S. provisional patent application serial no. 60/313,453, attorney docket 
5 no. 25701.59, filed on 8/20/2001; (27) U.S. pruvlskinal patent appllcatton serial no. 
60/317,985. attorney docket no. 25791.67. filed on 9/6/2001; (28) U.S. provistonal 
patent application 8.erial no. 60/318.386, attorney docket no. 25791.67.02. ffed on 
9/10/2001 ; and (29) U.S. utility patent application serial no. 09/969.922, attorney docket 
no. 25791.69, filed on 10/3/2001, the disclosures of which are Incorporated herein by 
10 reference, in this manner, the perforated tutHJiar nnember 905 modifies ih$ fkw 
characteristics of the perforated tubular nnember 145 thereby permitting the operator of 
the apparatus 130 to niodify the overall ftow characteristics of the apparatus. 

In an alternative embodinnent, as illustrated in Fig. 14. a one-way valve 1405 such as, 
15 for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from corresponding 
subterranean zones A and B. In this manner, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A wiii not flow into the depleted zone 
B. 

20 . 

In an alternative embodiment, as illustrated in Rg. 15, the apparatus 130 is used to 
extract geothennnal energy from a targeted subterranean geothmnal zone 1505. In this 
manner, the operatkMial efficiency of the extraction of geothermel energy Is significantly 
enhanced due to the increased internal dianneters of the various radi^ly expanded 
25 elements of the apparatus 1 30 that permit greater volumetric flows. 

In an aitemative embodiment, the perforated tubular members. 145. 210, 212, 216. 
218. and 1305 of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members. In an exemplary embodiment the amount of further nadial 
30 expanston required to dean the radial passages of the perforated tubular members 
145. 210. 212. 216, 21Q. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Includes a zonal isolation assembly including 
one or more solid tubular nrierhbers, each solkf tubular memt>er including one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tububr members, arxl a shoe coupled to the zonal isolatton assembly. In an exernplary 
embodintent, the zonal isolation assembly further includes one or more Intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intermediate solid tubular member including one or more external 
seals. In an exemplary embodiment, the zonal isolation assembly further includes one 
or mors valve members for controlling the flow of fluidic materiab between the tubular 
members. In an exemplary embodiment, one or more of the intermediate soDd tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal isolation assembly that 
Includes one or more primary solid tubulars. each primary solid tubular including one or 
more external annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and n-1 Intemiediate solid tubulars couplaJ to and Interleaved among the 
15 perforated tubulans. each intemtediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subtenranean zone from a second subterranean zonie In a 
wellbora has also been described that includes positfoning one or more primary solid 

20 tubulars within the weilbore, the primary solid tubulars traversing the first subtenranean 
zone, positioning one or more, perforated tubulars within the wellbore. the perforated 
tubulars traversing the second subterranean zone, fluldlcly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subtenranean zone to the second subterranean zone within the wellbore external to 

25 the soNd and perforated tubulars. 

A method of extracting materials from a producing subtenanean zone in a wellbora, at 
least a portion of the wellbore including a casing, has abo been described that includes 
positioning one or more primary solid tubutars within the wellbore, fluididy coupling the 
30 primary solid tubulars with the casing, ptfeitioning one or more perforated tubulars 
within the Vi^nbore, the perforated tubulars traversing the producing subtenanean 
zone, fluididy coupling the perforated tubulars with the primary solid hjbulars, fluldlcly 
isolating the produdng subterranean zone from at least one other subtenanean zone 
within the wellbore, and fluididy couplirig at least one of the perforated tubulars with the 
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producing subterranean zone. In an exennplary embodiment, the method further 
Includes contoollabty fluidicly decoupling at least one of the perforated titouiars from at 
least one other of the perforated tubulars. 



5 An apparatus has also been descrbed that indudas a subterranean fbnnation including 
a waOboret a zonal isolafion assembly at least parta'ally positioned within the wellbore 
that includes one or more solid tubular members, each solid tubular member including 
one or more extemal seals, and one or more perforated tubular memt>ers coupled to 
the solid tubular members, and a shoe positioned vyithin the wellbore coupled to the 

10 zonal isolation assemb^ly, wherein at least one of the solid tubular members and the 
perforated tubular members are fomwl by a radial expansion process performed within 
the wellbore. In an exen^lary embodiment, the zonal Isolatton assembly further 
includes one or more intemtediate solid tubular members coupled to and interleaved 
anrK)ng the perforated tubular members, each intermediate solid tubular nr)enr4)er 

15 including one or more extemal seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intemiediate solid tubular members 
are formed by a radial expansion process perfomned within the wellbore. In an 
exemplary embodiment, the zonal Isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate wlid^tubular members inchide. one or more valve members for cmtrolling 
the flow of fluids between the solid tubular members and the perforated tubular 
meml}ers. 

25 An apparatus has also been described that Includes a subterranean fonnation including 
a wellbore, a zonal isolation assembly positioned within the wellbore that includes one 
or more primary solid tubulars, each primary solid tubular friduding one or more 
extemal annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intemiediate solid tubulars coupled to and^biterleayed among the 

30 perforated tubulars, each intemiediate solid tubular including one or more extemal 
annular seals, and a shoe coupled to the zonal isolation assembly, yvherein at least one 
of the primary solid tubulars. the perfected tubulars, and the intermediate solid 
tubulars are formed by a radial expansion process, performed within the wellbore. 
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A method of isolating a first subterranean zone from a second subterranean zone in a 
wedbore has also been descn't)ed that includes positioning one or nnore primary solid 
tubulars within the. weilbore, the primary solid tubulars traversirig the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubmars traversing the second SMbterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluldidy coupling 
the perforated bjbulars and the primary solid tubulars, and preventing the pi^sage of 
AmUs from the first subterranean zone to the second subterranean zone within the 
wellbore external to tttB primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a wallt>ore, at 
least a portkm of the wellbore including a casing, has also been described that Includes 
positioning one or more primary solid tubulars within the wellbore,. positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subtenBnean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore, fluldidy coupling the primary 
solid tubulars with the casing, fluldidy coupling the perforated tubulars with the primary 
soBd tubulars, fluididy isolating the pnxlucing subtenanean zone from at least one 
other subterranean zone within the wellbore, and fluldidy coupling at least one erf the 

20 perforated tubulars with the produdng subterranean zone. In an exemplary 
embodin[ient, the method further indudes oontrdlably fluididy decoupling at least one 
(rf the perforated tubulars from at least one otheir of ttie perforated tubulars. 

An apparatus has also been described that indudes a subterranean fomnatkMi induding 
25 ' a wellbore, a nnal isdaiion iassembfy positioned within the wellbore that indudes n 
solid tubular mernbers positioned within the wellbore, each sdid tut)ular member 
Induding one or more external seals, arid n-1 perforated tubular members positioned 
within the weHbore coupled to and interleaved among the solid tubular memt>ers. and a 
shoe positioned \^in the wellbore coupled to the zonal teolation assembly. In an 
30 exemplary embodiment, the zor^al isolation assembly further comprises one or more 
valve m8mt)ers for controlling the ftow of fluids between the solid tubular nn6mt)ers and 
the perfbratdd tubulaf members. In an exemplary emlxxliment, one or more of the 
sdid tubular members indude one or more valve members for controlPr^g the ftow of 
fluids between the solid tubular members and the perforated tubular members. 
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A system for isolatinis a first subterranean zone from a second subtenranean zone in a 
wallbore has also been described that includes means for positioning one or more 
primary solid tubulars within the weilbore. the primary solid tubulars traversing the first 
5 subterranean zone, means for positioning one or more perforated tubulars within the 
weitbore. the perforated tubulars traversing the secor)d subterranean zone, nraans for 
fluidiciy coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing , the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weliboie external to the primary solid tubulars and the 
10 perforated tubulars. 

A system for extracting materials from a producing subtenranean zone in a weilbore. at 
least a portion of the weitbore Including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within ttie weilbore. means for 

15 fluidiciy coupling the primary solid tubulars with the casing, "means for posittoning one 
or n)ore perforated tubulars within the weilbore. the perforated tubulars traversing the 
producing subterranean zone, means for fluidiciy coupling the perforated tubulars 
the primary solid tubulars, means for fluididy isolating the produdtng subterranean zone 
fran at least one rther subterranean zone within tlie weilbore, and means for fluididy 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, the system fi^ther Includes , means for controllably 
fluididy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulars. 

25 A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that indudes means for positioning one or more 
primary soHd tubulars within the weHbors, the primary solid tubulars traversing the first 
eubteiranean zone, means for positioning one or more perforated tubulars within the 
weilbore, the perforated tubulars traversing the second subtenranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
within the weilbore. means for flukJIdy coupling the perforated tubulars and the primary 
solid tubulars. and mear» for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the weilbore extemal to the 
primary solid tubulars and perforated tubulars. 
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* A system for extracting materials from a producing subterranean zone in a wellbore. at 
leasi a portion of the wellbore Including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 
S positicming one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for tadially expanding at least one 
of the primary solid tubulars and the perforated tubulars within the wellbore. means for 
fluidldy coupling the primary solid tubulars with the casing, means for flukllcly coupling 
the perforatsd tubulars with the solid tubulars. means for fluididy isolating the 
10 producing subterranean zone from at least one other subterranean zone witt)in the 
wellbore, and means for fluidicty ooupling at least one of the perforated tubulars with 
the producing subterranean zone. In an exemplary embodiment, the system further 
indudes means for controllably fluididy decoupling at least one of the perforated 
ti4Mildrs from at least one other of the perforated tubulars. 

15 

A system for isolating subten^nean zones traversed by a wellbore has also been 
described that indudes a tubular support member defining a first passage, a tubular 
expansion oone defining a second passage fluididy coupled to the first passage 
coupled to an mni of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveabie passage coupled to an end of the tubular tlner, 
wherebi the tubular liner includes one or more expiandable tubular members that each 
indude a tubular body comprising an intenmediate portion arid first and second 
expanded end portions coupled to opposing ends of the intermediate portion, and a 

25 sealing member coupled to the exterior surface of the intermediate portion, and one or 
more slotted tubular members coupled to the mpandable tubular members, wherein 
the . inside diametars of the other tubular members are., greater ttian or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment. Vne wall 
thidm^ses of the first and second expanded end portions are greater than the wall 

30 thidcness of the intermediate portion. In an exemplary embodiment, ea^ expandaUe 
tubular member further Includes a first tubular transitloriary member coupled between 
the first expanded end portion and the intermediate portion, and a second tubular 
transitionary memt>er coupled between the second expanded end portion and the 
intermediate portion, wherein ttie angles of indinatton of the first and second tubular 
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transltlonary members relative to the intermediate portion ranges from about 0 to 30 
(tegrees. In an exemplary embodiment, the outside diameter of the intennediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
. the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary embodiment, the 
ratio of the inside diameters of the first and second expanded end portions to the 
intertor diameter of the intennediate portion ranges from about 100 to 120 percent. In 
an exemplary embodiment, the relationship between the wail thicknesses ti, tz, and W 

10 of the first expanded end portion, the second expanded end portion, and the 
intennediate portion, respectively, of the expandable tubular members, the inside 
diametw Du D2 otcJ Dint of the first expanded end portion, the second expanded end 
portion, and the intennediate portion, respectively, of the expandable tubular members, 
and the inside diameter O^^r^ of the weilbore casing that the expandable tubular 

15 member wHI he inserted into, and the Outside diameter Dcom of the expansion cone that 
will be used to radially expand the expandable tubular member within the weilbore Is 
given by the following expresston: 

wherein t, « tz; and wherein D, = Dj. In an exemplary embodiment, the tapered end of 
20 the tubular expar^ion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections Increases in a contiriuous rnanner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemptary embodiment, the 
tapered end of the tubular expansion cone includes an parabotold body. In an 
25 exemplary embodiment, the angle of attack pf the outer surfece of the pairaboloki body 
Increases in a continuous rnanner from one elhd of the parabdokJ body to the opposite 
wd of the paraboloid body. In an exemptary embodiment, the tubular liner comprises 
a plurality of expandable tubular members^ and wherein the other tubulpr members are 
friterteaved among the expandable tubular nnembers. 

30 

A method of isolating subterranean zones traversed by a weilbore has also been 
described that includes positioning a tubular liner within the weilbore. and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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wellbore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded IntO: engagement with the wellbore. In an exemplary . 
embodiment, the rernaining portions of the tubular liner are not radially expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
5 e}4)anded by injecting a fluidic rnaterial into the tubular liner, and wherein the remaining 
ones of the discrete portions of the tubular liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises e plurality, of tubular 
nmmbers; and wherein one or more of the tubular n\embers are radially expanded Into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion tiiat is radially expanded into engagement with the welltxHe and a 
portion that Is not radially expanded into engagement with the wellbore. In an 

IS exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the Intennediate 
portion, and one or more slotted tubular menibers coupled to the expandable tubular 

20 members, wherein the Inside diameters of the slotted tubular members are greater than 
or equal to the maximum irislde diametere of the expandable tubular membere. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
membere; and wherein the slotted tubular rnembers are interleaved, annong the 
expandable tubularmembers. 

25 

A system for isdating subtenranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular Kner within the wellbore, end 
means for radially expanding one or more discrete portion of the tubular liner Into 
engagement with the weiltx)re. Iri an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
in an exemplary embodiment, the remaining portions of the tubular lir>er are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radially expanded by injecting a fluidic material into the tubular linen and wtierein the 
other discrete portions of the tubular liner are radially expanded by pulling an 



53 



expansion cone through the other discrete portions of the tubular liner. In an 
exemplary emtxxfiment the tutiular liner includes a plurality of tubular members; and 
wherein one or nrKxe of the tubular members are radially expanded into engagement 
with the weltbore and one or more of the tubular members are not radially expanded 
5 into engagement with the weilbore. In an exemplary embodinnent, the tubular members 
that are radially expanded into engagement with the weilbore include a portion that is 
radiariiy expanded into engagement with the weilbore and a portion that Is not radially 
expanded into engagement with the weilbore. 

10 An ai^ratus for i§oiating subten^nean zones has also been described that includes a 
subterranean formation defining a borehole, and a tutnilar liner positioned in and 
coupled to the borehole at one or more discrete locations; In an exemplafy 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning tlie tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular Wner into engagement with the 
borehole. In an exemplary embodinlent a plurality df discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embocfiment. the remaining portions of the tut>ular liner are not radially expanded. In 

20 an exemplary embodiment, orie of the dtecrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular linen and wherein the other 
discrate portions of the tubular liner are radially expanded by pulling an e)^nsion cone 
through the other discrete portions of the tubular liner. In an exerinplary embodiment, 
the tubular liner oonr^ses a plurality of tubular members; and wherein one or more of 

25 the tubular menters are radially expanded into engagement with the boreliole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment the tubular members that are radially 
expanded Into engagement with the tDorehole include a portion that is radially 
expanded Into engagement with the borehole and a portion that is not radially 

30 expanded into engagement with the borehole. In an exemplary embodinr\ent, prior to 
the retfial expansion the tubular liner includes one or ifmre expandable tubular 
members that each Include a tutelar txxiy comprising an intermediate portion and first 
and second expanded end pmtions coupled to opposing ends of the Iritemiediate 
portion, and a sealing member coupled to the exterior surface of the intermediate 
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portion, and one or more slotted tubular memtMrs coupled to the expandable tubular 
* memt)ers, wherein the Inside diameters of the slotted tubular members are greater than 
or equal to the maximum Inside diameters of the expandabte tubular members. In an 
exemplary embodiment, the tubular Hner Includes a plurality of expandable tubular 
5 members; and wherein the slotted tubular members are interleaved among the 
expandable tubular members. 

An apparatus has been described that indiides a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flew of fluidic materials through the perforated kibular 
rr^mbers, one or more temperature sensor^ operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

15 perforated tubular PDembers, cme or more pressure sensors operably coupled to one or 
more of the perforated tubular mernbers for monitoring the operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of ihe perforated tubular nrtembers for monitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly. 

20 and a controller <H)erably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular membera are formed by a 
radial expansion process perfbnned within the wellbore. 

25 

A method of isolaflng a first subterranean zone from a second subterranean zone in a 
' weObone has also been described that Includes positioning one or more solid tubulars 
within ttie wellbore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within the wellbore, the perforated tubulars traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidiciy coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subtenBnean zone to the second subterranearl zone within the wellbore external to the 
solid tubulars and perforated tubulars, nwnitoring the operating temperatures, 
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pressures, and flow.rates wKhin one or more of the perforated tubulars, and controlling 
the flow of fluidic materials through the perforated tutwiars ds a function of the 
nnonitored operating tenH>eratures. pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the welibbre Including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore. positioning one or more 
. peffbrated tubulars vSMjo the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and ttie 

10 perforated tubulars within the wellbore. fluididy coiipling the sdid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the produdng subterranean zone from at least one other subtenranean zone 
within the wellbore. fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. - 

A system for isolating a first subterranean zone from a second subtenranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore. the 
perforated tubulars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
25 means for fluididy coupling the perforated tubulars and the sdid tubulars. means. for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the sdid tubulars and perforated 
tubulars. means for monitoring the operating tenr^>eratures. pressures, and flow rates 
within one or more of the perforated tubulars. and means for controlling the flow of 
30 fluidic materials through the perforated tubulars as a fundion of. the. monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has al$o been described that indudes 
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means for posKlonIng one or more solid tubulars within the wellbore, means for 
positiontng me or more perforated tubulare within the weilbore, the perforated tubulars 
traversln^g the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluidicly 
5 ooi4)ling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluldldy isolating the producing subterranean 
zone from at least one other subterranean zone within the weilbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 or more of the perforated tubulars, and means for controlling the flow of fiuidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal isolation assembly 
is including: one.or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and one (mt more solid tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular noembers are formed by a radial expansion 
process perfbmned within the weilbore, and the solid tubular liners are fomied by a 
radial expansion process performed within the weilbore. 

25 A method of isdating a first subterranean zone from a second subterranean zone in a 
weilbore has also, been described that includes pmitioning one or more solid tubulars 
within the weilbore, the solid tubulars traversing the firat subterranean zone, positioning . 
one or more perforated tubulars each including one or more radial passages within the 
weilbore, the perforated tubulars traversing the second subterranean zone, radially 

30 expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 
fluidicly coupling the perforated tubidars end the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellt>ore external to the primary solid tubulars and perforated tutHilars, 
positioning one or wore solid tubular liners within the interior of one or more of the 
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perforated tubulars, and radialty expanding and plastically deforming the solid tubular 
liners within the interior of one or more of the perforated tubulars to fiuidicly seal at 
least sonrie of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellt)ore. at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more soBd tubulars within the wellbore, pMitloning one or more 
perftrated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing sutrterranean zone, radially expanding at 

10 least one of the soHd tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluididy isolating the pnxiucing subten^nean zone from at least 
one other subterranean zone within the wellbore, fiuidicly coupling at least one of the 
perforated tubulars with the produdng subtenanean zone; positioning one or more 

15 solid tubular llr^ers within the interior of one or more of the perforated tubulars, and 
radiaily expanding and plasttcaRy deforming the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for Isolating a first subtenanem zone from a second subtenBnean zone in a 
wellbcro has also been described that indudes means for positioning one cr more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each Induding one or more 
radial passages within the weDbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars wItMn the wellbore, means for fluididy ocHJpting the perforated 
tubulars and the soDd tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second sutiterranean zone within the vvelltx)re external to the 
primary solid tubulars and perforated tubulars. means for positioning one or more solid 

30 tutHiiar liners within the interior of one or more of the perforated tubulars, and means 
for radially expanding and plastically deforming the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 
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According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at ieast a portion of the wellbore 
including a casing, has also been desaibed that Includes means for positioning one or 
more solid tubulars within the wellbore, means for positioning one or more perforated 

5 tubulars each Including one or more radial passages within the wellborB, the perforated 
tubulars traversing the producing subterranean zone, means, for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the weiibore, means 
for fluidicly coupling the soHd tubulars with the casing, means for fluidldy coupling the 
peHbrated tubulars with the solid tubulars. means for fluidicly isolating the producing 

10 subterranean zor^e from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
-interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically deforming the solid tubular liners within the interior of one or tr\ore of the 

IS perforated tubulars to fluidicly seal at least some of the radial passages of the 
perforated tubulars. 

An Bf^aratus has also t>een described that Includes a zonal isolation assembly 
including: one or more solid tubular members,, each solid tubular member including one 

20 or more external seals, one ormore perforated tubular members each including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tiAiular memberis for sealing at least some of the radial 
passages of the perforated tubular rifiembers, and a shoe coupled to the zonal isolation 
asserrt>iy. 

25 • 

A method of isolating a first subterranean zone from, a second subterranean zone In a 
vweilbore has also been described that includes posttioning one or more solid tubulars 
wItlAi the wellbore, the solid tubulars traversing the first subterranean zone, posittoning 
one or more perforated tubulars each including one or more radial passages within the 
30 wellbore, the perforated tubulars traversing' the seoond subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the weUbors, 
fluidicly couplfaig the perforated tubulars and the primary soiid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weiibore extemal to the primary solid tubulars and perforated tubuldTs, 



0 



sealing off an annular region within at lent one of the perforated tulHiiars, and injecting 
a hardenat>le fluidic seating materiat Into the sealed annular regions of the perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing* has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulare each including one or more radial passages within the wellbore. the 
perforated tubulars traversir^ the producing subtennaman zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluldicly 
coupling the solid Uibulars with the casing, fluididy coupling the perforated tulHjIars 
with the solid tubulars, fluididy isolating the prcxiudng subterranean zone from at least 
one other subterranean zone within the wellbore, fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, sealing off an annular region 

IS with(n at least one of the perforated tutMiiars, and injecting a hiardenable fluidic sealing 
material into the seated annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that Includes means for positioning one or nnore solid 
tubulars within the wellbore, the solid tubulars travereing the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the weHbore. the perforated tubutare traversing tte second 
subtenranean zone,.means for radially expanding at least one of the solid tubulare and 
25 perforated tubulare within the wetlbore, means for fluidicly coupling the perforated 
tubulare and the solid tubulare, means for preventing the passage of fluids from the firet 
subterranean zone to the second subterranean zone within the wellbore extennal to the 
primary soBd tubulare and perforated tubulare, means for sealing off an annular region 
witNn at least one of the perforated tubulare, and means for injecting a hardenable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulare to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a producing subten^nean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been descril^ed that includes 

I 
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means for positioning one or more solid tubulars within the weillsore, means for 
positioning one or more perforated tubulars each including one or more radial 
passages witMn the wellbore, the perforated tubulars traversing the producing 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 

S the perforated tubulars within the wellbore, means for fluklicly coupling the solid 
tubulars the casing, means for fluldicly coupling the perforate tubulars with the 
. solid tubulars, means for fluidlcly isolating the producing subteranean zone from at 
least one other subterranean zone within the wellbore, means for fluldicly coupling at 
least one of the perforated tubulars wRh the producing subtenranean zone, means for 

10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fiuldtc sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. ' 

15 An apparatus has also l>een described that Includes a zonal isolatk)n assembly 
posj^ior)ed within a wellbore that traverses a subterranean fonmation including: one or 
more solid tubular members, each solid tubular member including one or more external 
seaISp one or more perforated tubular members coupled to the sdld tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed vAMn the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subtenanean formation. 
In an exemplary emtxxSlment, the perforated tubular numbers that are radially 
expanded into intimate contact with the subtenranean fomnatlon compress the 

25 * subterranean fonraition. 

A mettod of isolating a first subterranean zone from a second subterranean zone In a 
weifeore has also bmn descrflted that Includes positioning one or worn sofid tubulars 
within the wellbore, the solid tubulars traversing the first subtenranean zone, positioning 
30 one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into Intimate contact 
with the second subterranean zone, fluldicly coupling the perforated tubulars and the 
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solid tubulars, and preventing, the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perforated tubulars that are 
. radially expanded Into Intimate contact yM\ the second subtenanean zone compress 
5 the second subterranean zcme. In an exemplary embodiment, the method further 
Includes vibrating the second subterranean zone to Increase the rate of recovery of 
hydrocartK>ns from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded Mo intimate, contact 
10 witti the second subten^nean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subten^nean zone to increase the rate 
of recovery of hydrocartions from the second subterranean zone. 

15 A method of extracting materials from a producing subterranean zone in a welltXKB. at 
least a portion of the wellbore tndudlng a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perfcxated tubulars traversing the producing subterranean zone, radially expanding at 

2a least one of the solid tubulars arid the perforated tubulars within the wellbord, radially 
expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, fluidicly coupling the solid tubuiars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars, fluidicly isolating the 
produdng subterranean zone from at least one other subtenranean zone within the 

25 . weHbore, and fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary iBmt>odiment, the perforated tubuiars 
' that are radially expanded ihto intimate contact with ithe produdng subtenanean zone 
compress the produdng subterranean zone. In an exemplary embodiment, the method 
further indudes vibrating the produdng subterranean zone to Increase the rate of 

30 reopvery erf hydrocartxHis from the prxxiudng subtenranean zone. In an exemplary 
embodiment, the method further includes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
Iritlmate contact with the producing subterranean zone. In an exemplary embodlnrwnt, 
the method further indudes applying an impulsive load to the perforated tubulars that 
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are radially expanded , into intimate contact with the producing subterranean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subterranean zone ftT>m a second subtenanean zone in a 
5 weilbore has also been described that includes means for positioning one or more solid 
tubulais within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for posiUoning one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, rrieans for radially expanding at least one of the solid tubulars and 

10 perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars Into intimate contact with the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone within the welil>ore extismat to the solid tubulars and perforated 

15 tutHilars. In an exemplary embodiment, the means for radially expanding at least one 
of the perforated tubulars into intimate contact wHh the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment the system furthe^r includes means for vibrating the second subterranean 
zone to increc^e the rate of recovery of hydrocarbons from the second subtenanean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to clean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subterranean zone: In 
an exemplary embodiment, the system further b^udes means for applying an 
impulsive load to the. perforated tubulars that are radially expanded into Intimate 

25 contact with the second subterranean zone to Increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been descn'bed that includes 
30 means for positioning one or more solid tubulars within the ^llbore, means for 
positioning or>e or nrK)ra perforated tubulars within the welltx>re each including one or 
more radial openings, the perforated bibutars traversing the producing subterranean 
zone, mearts for radially expanding at least one of ths solid tubulars and the perforated 
tubulars within the welltxxre, means for radially expanding at least one of the perforated 
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tubulars into intimate ocMitact with the producing subterranean zone, means for fluidicly 
coupling the solid tubulars with the casing, means for fluidicly coupling the perforated 
tubulars with the solid tubulars* means for fluidicly isolating the producing subterranean 
zone from at least one other subterranean zone within the wellbpre, and means for 
5 fluididy coupling at least one of the perforated tubulars ^th the producing 
subterranean zor^. In an exemplary embodiment, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the. producing 
subtanranean zone 6onr^f>rises means for compressing the product subterranean 
zone. In an exemplary embodiment, the system further Includes means for vibrating 

10 the producing subterranean zorie to Increase the rate of recovery of hydrocarbons from 
the producing subtenanean zone. In an exemplary embodtiDent. the system further 
Includes means for vibrating the producing subtenanean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 
with the, producing subterrartean zona. In an exemplary embcxiiment, the systecn 

15 further indudes means for applying an impulsive load to the perforated tubulars that 
are radially expanded Into Intimate contact with the produdng subterranean zone to 
increase the rate of recovery of hydrocarbons from thj» produdng subterranean zone. 

An apparatus has also been described that Includes a zonal Isolation assembly 
20 positioned within a wellbore that traverses a subtemanean fomnation and includes a 
perforated welltxjre casing. Including: one or more solid tubular memt>ers, eadi solid 
tubular member including one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the sold tubular noembers and the perforated 
25 tubular members are formed by a redial e)q>ansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intirhate contact with the ^rfbrated wailbore casirig. In an exemplary embodiment, the 
perforated tubular members that are radially expanded into intinmte contact with the 
perforated casing compress the subterranean fbnrnation. 

30 

A method of isolating a first subterranean zone from a seoorKi subterranean zone in a 
wellbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes posKipning one or^nrKxe sdid tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubutars within the wellbore each including one or more radial 
passages, the perforated tubutars traiversing the second subteoBman zone» radially 
ex|>anding at least one of the primary solid tubulars and perforated titulars within the 
wellbore, radially expanding at least one of tte perforated tubulars into Intimate contact 

5 with the perforated casing, fluMicly coupling the p^onated tubulars and the sc4id 
tubulars, and praventing the passage of fluids from the first subterranean zone to the 
second subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an exemplary embodiment the perforated tubulars that are 
radially expanded into Intbrwte contact with the perforated casing compress the second 

10 • subtenaneari zone. In an exemplary embodiment., the method further includes 
ylbraUng the second subtenanean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zons to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemplary embodiment, the method further includes 
applying an Impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

20 A method of extracting materials firom a producing subterraneah zone in a wellbore, at 
least a portion of the wellbore including; a casing and a perforated casing that traverses 
the producing subtenanean; zone, has also been described that Includes positioning 
one or niore solid tubulars within the wellbore, positioning one or more perforated 
tubulars within the wellbore each including one or more radial passages, the perforated 

25 hibuiars traversing the prodi^nig subtenanean zone, radially expanding at. least one of 
the soDd tybidars and the perforated tubulars within the wellbore, radially expancfing at 
least one of the peilbrated tid>ulars into intimate contact with the perforated casing, 
fluidicly coupling the soHd tubulars wKh tt)e casing, fluididy coupling^ ttie perforated 
tubulars with the solid tubutars, fluidicly isdating the producing subterranean zone from 

30 at least one other subterranean zone within the wellbore, and fiuididy coupling at least 
one of the perforated tubulars with the produdng subterranean zone, in an exemplary 
embodiment the perforated tubulars that are radially expanded into Intlrr^ate contad 
with the perforated casing compress the produdng subterranean zone. In an 
exemplary ernbodiment the method further indudes vibrating the produdng 
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subterranean zone to Increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded Into intimate contact virtth the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to ttie perforated tubulars that are radially expanded into Intimate 
contact vtfith the perforated tubulars to InoBase the rate of recovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for isolating a first subtenanean zone from a second subterranean zone in a 
welibore that includes a perforated casing that traverses the second subterraneian 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the welibore, the solid tubulars traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars within the welibore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of thd solid tubulars and 
perforated tubulars within the welibore, means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for lluidiciy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the welibore external to the solid tubulars and perforated tubulars. In an 
exemplary emtxxJiment. the means for radially expanding at least one of the perforated 
tubulars into Intimate contact with the perforated casing comprises means for 
oompressing the seoohd subterranean zone, in an exemplary embodiment, the system 

25 further includes means for vibrating the secpnd subterranean zone to Increase the rate 
of recovery of hydrocart)ons firom the second subterranean zone, in an exemplary 
embodiment, the system further includes meaos for vibrating the second subtenranean 
zone to dean the redial passages of the perforated tubulars that are radially expanded 
into intimate contact yirilih tiSe perforated caslhg. in an exemplary embodimei^ the 

30 system further includes means for applying an impulsive load to the perforated tubulars 
that are radially expanded into intimate contact wjth the perforated casing to increase 
tlie irate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the weBbore Including a casing and a perforated casing that traverses 
the ppodudr^ subterranean zone, has also been described that includes means for 
positioning one or more solid tubulars within the weilbore, means for positioning one or 
5 more perforated tubulars viUMn the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of the solid tubulars arid the perforated tubulars 
within ttte wellbore, means fbr radially expanding at least one of the perforated tubulars 
into Intimate contact, with the perforated casing, means for fluididy coupling the solid 

10 tubulars with the casing, nneans for fluididy coupling the perforated tubulars with the 
solid tubulars. means for fluididy isdating the produdng subtennnean zone from at 
least one other subterranean zone within the wellbore, and mearts for fluididy coupling 
at ieast one of the perfomted tubulars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radially expanding at least one of tiie perforated 

15 tubulars into intimate contad with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further indudes means for vibrating Uie produdng subterranean zone to increase the 
rate erf recovery of hydrocarbons from the produdng subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the producing 

20 subterranean zone to dean the radial passages of the . perforated tubulars that are 
radially expanded into intimate contact with the perforated easing. In an exemplary 
embodiment, the syi^m fifftiier indudias means for applying an impulsive load to the 
perforated tubulars that are radially expanded Into intimate contact ^ the perforated 
casing to increase ttie rate of recovery of hydrocarbons from the produdng 

25 subtenanean »ne. 

An apparatus has also been^ described that Indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tid>ular member including one 
or more extamal seals, one or mm perforated tubular members each induding radial 
30 passages coupled to the soDd tubular members, and one or nnore perforated tubular 
liners each induding one or more radial passages coupled to the Interior surfaces of 
one or more of ttie perforated tubular members, and a shoe coupled to the zonal 
^iatton assembly. At least one of the solid tubular members and the perforated 
tubular members ars fonned by a radial expansion process performed within the 

67 



yifellbore, and the perforeted tubular liners are formed by a radial expansion process 
performed within the wellbore. 

A method of isolating a first subtenranean zone from p second subterranean zone in a 
5 wellbbre has also been described that includes positioning orie or more solid tubulars 
within the wellbore, the soBd tubulars trdvershrig the first subterranean zone, positioning 
one or more perforated tubulaifs each Including one or more radial piassages within the 
weHbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

10 fluidldy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first sut>tOTanean zone to the second subterranean zone 
within the wellbore external to the primary sdid tubulars and perforated tubulars, 
positioning one or more perforated tubular Kners within the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 

1 5 tubular liners wHMn the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subtenBnean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 

20 perforated tubulars e«h includbig one or more radial passages within the wellbore, the 
perforated tubulars traversirig the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with ttie casing, fluididy coupling the perforated tubulars 
with me soHd tubulars. fluididy Isolating the produdng subtenranean zone from at least 

25 ' one other siAtmanean zone within the weltbore, fluididy coupling at least one of the 
perforated tubulars with the produdng sutiterranean zone, positioning one or more 
perfbrai^d tubular liners within the interior of one or more of the perforated tubulars, 
and radially expanding and plastically deforming the perf<mted tubular liners within tto 
Interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subtenranean zone from a second subtenanean zone in a 
wellbbre has also been described that includes means for positioning one or more solid 
tubulars within the wetfbore, the solid tubulars traversing the first subtenanean zone, 
weans for positioning one or more perforated tubulars each Indudlng one or more 
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radial passages within the weiibore, the perforated tubulars traversing the second 
sutrterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weUbore, means for fluidiciy coupling the perforated 
tubulars and the solid tubulars, means for preventing the pass^e of fluids from tfie first 
5 subtenanean zone to the second subterrmean zone within the welibore external to the 
primary solid tubulars and perforated tutMjIars. means for positioning one or more 
perforated tubular liners within the Interior of one or more of the perforated tubulars, 
and means for radially expanding and plaslically deforming the perforated tubular liners 
within the Interior of one or more of the perflated tubulars. 

10 . 

A system for extracting materials from a producing subterranean zone In a weltbore, at 
least a portion of the welibore including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the welibore, means for 
positioning one or more p^forated tubulars each Including one or more radial 

15 passages within the welibore, the perforated tubulars traversing the producing 
subterranean zohe, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, means for fluidiciy coupling the solid 
tubulars vMs the casing, rmans for fluidiciy coupling the perforated tubulars with the 
solid tubulars, means for fluldidy isolating the producing subtenanean zone frorri at 

20 least one other subterranean zone within the welibore. means for fluidiciy couplihg 
at least one of the perforated tubidars with the producing subterranean zone, means for 
positioning one or more perforated tubular Iniera within the interior of one or more of 
the perforated tubulars, and means for radially expanding arid plastically deforrning the 
perforated tubular liners within the interior of one or more of the perforated tubulars. 

25 

An an>aratus has also been described that includes a zonal isolation assembly 
Including: one or nftore solid tubular members, each'solid tubular member inducSng one 
or.more external seals, two or more perforated tubular members each ihdudbig radial 
passages coupled to the solid tubular members, and one or nrK>ra one-way valves for 
30 controUably fluidiciy coupling the perforated tubular members, and a shoe cot4>M to 
the zonal isolation assembly. At teast one of the solid tubular members and the 
perforated tubular members are formed t>y a radial expansion process perfonned within 
the wellt)ore. 
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A method of isolating a first subterranean zone from a secmd subterranean zone 
* ha>Hng a plurality of producing zones in a wellbore has also been described that 
includes positioning one or more sped tubulars within the \welibore, the solid tubulars 
traversing the first subterranean zone, positioning two or more perforated tubulars each 
5 including one or more radial passages within the wellbore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perfbratad tubulars within the wellbore, fluidldy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones ttiat has not been depleted to one of the producing zortes 
that has been depleted. 

A method of extracting materials from a wallt>or8 having a plurality of producing 
15 subterranean zones, at least a portion of the wellbore including a casing, has also been 
described that includes positioning one or more solid tubulars within the wellbore, 
positiOTing two or more perforated tubulars each including one or more radial passages 
within Vhe wellbore. the perforated tubulars traversing the producing subteranean 
zones, radially expandbig at least one of the solid tubulars and the perforated tubulars 
20 within the welbore, fluididy coupling the solid tubulars witti the casing, flukllcly coupling 
the perforate tubulars with the solid tubulars, fluidldy isolating the producing 
subterranean zone from at least one other subtenranean zone within the wellbore, 
fluidldy coupling at least one of the peribrated tubulars with the produdng 
subtenanean zone, preventing fluids fnmi passing from one of the producing zones 
25 ttiat has not been depleted to one of the producing zones that has been depleted. 

A system for isolating a first subterranean zona from a ^seoond subterranean zone 
having a plurality of ptodudng zones In a wellbore has also been described that 
indudes means for positioning one or more soOd tubulars within the wellbore, the sdid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore. the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at (east one of the sdid tubulars and perforated tubulars within the wellbore, 
means for fluidldy coupling the perforated tubulars arid the solid tubulars, means for 
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preventing the passage of fluids from the first subtenBnean zone to the second 
subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular Oners within 
the Interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the producing zones that has not teen depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a pluraBty of producing subterranean zones in a 
weilbore, at least a portion of the weilbore including a casing, has also been described 
that includes means for positioning one or more solid tubulars wttMn the weilbore, 
means for positioning one or more perforated tubulars each inchiding one or more 
radial passages within the weilbore, the perforated tubulars traversing the producing 
subtenanean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore. means for fluldlcly coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, means for fluididy isolating the pnDdudng subterranean zone from at 
least one other subterranean zone within the weilbore. means for fluididy coupling at 
least one of the perforated tubulars with the produdng subtenBnean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, arid means for preventing fluids from passing from one of the 
produdng zones that has not been depleted to me of the produdng zones that has 
been depleted. 

An apparatus for extracting geothermal energy from a subtenanean fdntnalion 
containing a source of geothermal energy has also been described that indudes a 
zonal isolation assembly po^ned within the subterranean fbnmation indudtng: one or 
more solid tubular members, each solid tubular member including one or mors exiemal 
seals, one or more perforated tubular members each including radial passages coupled 
to the solid tubular memt)ers. and one or more perforated tubular liners each Including 
one or more radial passages coupled to the Interiw surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process performed within the weilbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
Indudir^ a source of geothennal energy in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or mora perforated tubulars 
5 each including one or ntore radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the prirhary solid tubulars, preventing the passage of flidds from the finst 
subterranean zone to the second subterranean zone within the wellbore external to the 
10 primary solid tubulars and perforateid tubulars. positioning one or more perforated 
tubular liners within the Interior of one or more of the perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the Iriterior of 
one or more of the perforated tubulars. 

15 A method of extracting geothermai energy from a subterranean geothermal zone in a 
wellbore, at iqast a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellb^e, posittoning one 
or mom perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothennal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbore, fiuidicly coupling the solid tubulars with the casing, fluididy coupling the 
perforated tubulars with the solid tubulars. fluidiciy isolating the subtercanean 
geothermal zone from at least one other subtenanean zone within the wellbore, and 
fluidicty coupling at least one of the perforated tubulars with the subtenranean 

25 geothermal zone. 

A system for toolating a first subterranean zone from a second geothennal 
subterranean zone in a wellbore has also been desoibed that includes means for 
positioning one or more solid Ujbulars within the wellbore, ttie solid tubulars traversing 
30 the first subterranean zone, means for positioning one or nwre peiforated tubulars 
each Including one or nrtore radial passages within the wellbore, the perforated tubulars 
tnaversing the second geothermal subterranean zone, means for radially e)vanding at 
least one of the solid tubulars and perforated tubulars within the wellbore. means for 
fluidiciy coupling the perforated tubulars and the. solid tubulars. and means for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothermal subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothennal energy from a subterranean geothemnal zone in a 
wellbore, at least a portion of the wellborB Including a casing, has also been described 
that includes nneans for positioning orte or more solid tubulars within the wellbore, 
n)eans for positioning one or more perforated tubulars each including one or more 
radial passages within the wellbors, the perforated tubulars traversing the subterranean 

10 . geothenmal zone, means for radidliy expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, means for fluldiciy coupling the solid 
tubulars with the casing, means for fluidicly coupling the perforated tubulars with the 
solid tubularB, means for fluididy isolating the subterranean geothermal zone from at 
least one other subterranean zone within the welttx>re, and means for fluididy ooupllng 

15 at least one of the perforated tubulars with the subtenranean geothemnal zone. 

An apparatus has also been described that includes a zonal Isolation assembly 
including: one or more solid tubular members, each solid tubular member Including one 
or more external seals, one or more perforated tubular members each indudlr^g one or 

20 more radial passages coupled to the solid tubular members, and a shoe.ooupied to the 
zonel isolation assembly. At least one of the sdid tubular members and the perforated 
tubular members are formed by a radial expansion process performed within the 
weHbore, and the radial passage of at least one of the perforated tubular members are 
dear^ by further radial expanskxi of the perforated tubular nnembers within the 

25 wellbore. 

A rnethod of isolating a first subtenanean amne from a second subterranean zone in a 
wellbore has also bean described that includes positioning one or nnore solid tutuilars 
within the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
30 one or more perforated tubulars within the wellbore each including one or more radial 
passages, the perforated tubulars tfBvmjng the seccmd subterranean zone, radially 
expanding at least one of the primary sdid tubulars and perforated tubulars within the 
wellbore, fluidicly coupling the perforated tubulars and the soRd tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 



73 



within the vvellbore external to the solid tubulars and perforated tubulars, and cleaning 
materials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubidars within the weUbore. 

5 A nnethod <rf extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbdre including a casing, has also been described that includes 
positiomng one or ware solid tubulars within the wellbore; positiming one or more 
perforated tubulars within the weltbors each including one or more radial passages, the 
ftofforated tubutars traversing the producing subtenranean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore. fluidity 
coupling the solid tubulars with the casing, fluidicty coupling the perforated tubuteirs 
with the solid tubutars. fluidicly isderting the producing subterranean zone from at least 
one other subtenranean zone Within the wellbore, flukfidy coupling at least one of the 
perforated tubulars with the producing subterranean zone, monitoring the operating 

15 temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and cleaning materials from the, radial passages of at least one of the perforated 
tubulars by further radial expansion of the perTbrated tubulars within the wellbore. 

A system for Isolating a first subterranean zone from a second subtenranean zone in a 
20 wellbore has atso been described that includes means for positiohing one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone. 
. means for positioning one or more perforated tubulars within the wellbore each 
incliiding one or more radial passages, the perforated tubulars traversing the second 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore. means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventlrig the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubulars arvl perforated tubulars. and means for cleaning materials from the radial 
passages erf at least one of the perforated tubidars by further radial expansion of the 
30 perforated tubulars within the wdibore. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore deluding a casing, has ateo been described that includes 
means for positioning one or more solid tulxjlars within the weHbore. means for 
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positioning one or niore perforated lubulars within the welibore each including one or 
more radial passages, the perforated tubulars traversing the producirig sut>terranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the welibore, means for fluididy coupling the solid tubulars with the 

5 casing, means for fluididy coupling the perforated tubulars with the soRd tubulars. 
means for fluidicly isolating the produdng subterranean, zone from at ie^t on^ other 
subterranean zone wHNn the welibore, means for fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for deanihg 
materials from the radial passages of at least one of the perforated tubulars by further 

1 0 radial expansion of the perforated tubulars within the welibore. 

Although illustrative embodiments of the invention have been shQWn and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disclosure. In some instances, sorne features of the present invention may be 
15 employed without a corresponding use of the other features. Accordingty, it Is 
appropriate that the appended daims be construed broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 



1. An apparatus, comprising: 

a. zonal isolation assembly comprising: 
5 one or mc^e sdid tubular members, each solid tubular member including one or 

rnofB external seals; 

one or more perforated tubular rnembers each including radial passages 
coupled to the soM tubular members; and 

one or m^re perforated tubular liners each including one or more radial 
10 passages ccHjpled to the interior surfaces of one or more of the perforated tubular 
members; and 

a shoe coupled to the zc^al isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
nriembers are formed by a fadial expansion process performed within the wellbore; and 
15 wherein the perforated tubular liners are formed by a radial expansion process 

performed within the weilbdre. 

♦ 

2. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

20 positioning one or more solid tubuiars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or nnore radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

25 ' radially expanding at least one of he solid tubulars and perforated tubulars 

witNn the wellbore; 

fluididy coupling tf» perforated tubulars and the primary solid tubulars; 

preventing tte passage of fluidd from the first subterranean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
30 perforated tubulars; 

positioning one or more perforated tubular liners within the Interior of one or 
more cS the perforated tubulars; and 

radially expanding and ptasticaPy defonming the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 
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3. A method of extracbng materials from a producing subterranean zone in a 
weDbore. at least a portion of the wellbore Indudlng a casing, comprising; 

positioning one or more solid tubidars within the wellbore; 
5 positioning one or more perforated tubulars each mduding me or more radial 

passages within the weUbore, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 
10 * fluidldy coupling the solid tubulars with the casing; 

flukiicly coupling the perforated tubulars with the solid tubulars; 

fluididy Isolating the producing subterranean zone from at least (me other 
subtenanean zone within the wellbore; 

fluidldy coupling at least one. of the perforated tubulars with the produdng 
15 sut>terranean zone; 

positioning one or rTx>r8 perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and i^astically defomning the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

20 

4. A system for isolating a first subterranean zone firom a second subterranean 
zone in a weBbore, comprising: 

means for positioning one or more solid tubulars wittiin the v^llbore. the solid 
tUHiidrs traversing the first subtenanean zone; 
25 means for positioning one or more perfbrated tubulars each Indudlng one or 

more radial passages within the wellbore, the perfbrated tubulars traversing the second 
subtenaneari zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
30 means for fluidldy coupling the perforated tubulars and the sofid tubulars; 

means for preventing the passage of fluids from the first subten-anean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 
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means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tutHilars; and 

nteans (or radially expanding and, plastically deforming ttie perforated tubular 
liners wtthin the interior of one or more cf the perforated tubulars. 

5 

5. A system for exbacting matertals from a producing subterranean zone in. a 
wellbore, at least a portion of the wetlbore including a casing, comprising; 

means for positioning one or more solid tubulars within ttie wellbore; 

means for positioning one or more perforated tubulars each including one or 
10 more radial passages within the wellbore, th6 perforated tubulars traversing the 
producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars witiiln the wellbore; 

mrans for fluidicty coupling the solid tubulars with the casing; 
1 5 means for fluidicly coupling the perforated tubulars with the solid tubulars; 

means for fluidicly isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupllr)g at least one of ttie perforated tubulars with the 
producing subterranean zone; 
20 means for positioning one or more perfected tubular liners within the interior of 

one or more of the perfbrated tubulars;' and 

means for radially expanding and plastically defonning ttie perforated tubular 
liners within the interior of one or more of the perfbrated tubulars. 

25 6. An apparatus for extracting geothermal energy from a subtenranean fonnatibn 
oontalninge source of geothermal energy, oomprisin^^ 

a zonal isolation assembly positioned within tfie subterranean fomnation; 
comprising: 

orw or more solid tubular menibera, each solid tubular member Including one or 
30 more extennal seals; 

one or more perforated tubular memt>ers each including radial passages 
coupled to tiie solid tubular nrten^rs; and 

one or more perforated tubular liners each Including one or more radial 
passages coupled to the interior surfeces of one or more of the perforated tubular 
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members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the peffbrated tubular 
members are fbmned by a radial expansion process perfbmied within the weilbone. 

5 

7. A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geothermal energy in a welR)ore, comprising: 

positioning one or more solid tubutars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning one or more perforated tubulars each including one or more radial 

passages ^^in the wellbore. the perforated tubulars traversing the second 
subtenranean zone; 

radially expanding at least one of the solid tubulars and psrforated tubulars 
within the wellbore; 

1 5 fluldidy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the prfmary solid tubulars and 
perforated tubulars; and 

pbsitioning one or more^ perforated tubular liners within the interior of one or 
20 more of the perforated tubulars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or wore of the perforated tubulars. 
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1. An apparatus, comprising: . 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
5 more exteimal seals; 

one or more perforated tubular members coupled to the soHd tubular mentbers; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluidic materisrfs through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 • perforated tubular members for monitoring the operating temperature within the. 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of the perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
memt>6rs;and 

a shoe coupled to the zonal isolation assembly; and 
a controlier operably. coupled to ttie flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for nrK)nltorjng the temperature, 
pressure and flow sensors and cbntroDing the operation of the flow control valves: 

wtierein at leKt one of the solid tut>ular members and the perforated tubular 
m^nbers are fomried by a radial expansion process performed within the wetlbore. 

25 2. A method of isolating a .first subterranean zone from a second subtenranean 
zone in a wellbore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated kibulars within the weDbore, the perforated 
30 tubulars traversing the second subterranean zone; 

radially expanding at least one of the primary soTmJ tubulars and perforated 
tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the soOd tubulars; 

preventing the passage of fluids from ttie first subterrenean zone to the second 



subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars; 

morritorlng the operating tenqperatum, pressures, and flow rates within one or 
more of the perforated tubulars; and 
5 oontrolling the flow of fluldic matortals through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. . 

3. A method of e^drading materials from a producing subterranean zone bi a 
wellbore, at least a portion of the weiibore including a casing, comprising; 

10 positioning one or more solid tubuiars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the producing sublenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; . 
tS fiuidicty coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulars with the solid tubulars; 
fluididy isdating the producing subterranean zone from sit least one other 
subtenanean zone within the weiibore; 

fluidicly coupling at least one oF^ the perforated tubulars with the producing 
20 subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

controlling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures* pressures, and flow rates. 

25 

4. A system for isolatmg a first subterranean zone from a second subterranesffi 
zone in a weitbora, comprising: 

means for positioning one or more solid tubulars within the wellbore, the soiU 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the solid tubuters and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubuters and the sdid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone within the wellbore external to the solid tubulars. and 
perforated tubulars; ^ 

rneahs for monHoririg the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubulars; and 

means for controlling the flow of fluidic materials through the perforated tubulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subtenanean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
hieans for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the producing subtenanean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated 
tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupling the perforated tubulars with the solid tubulars; 
means for fluidicly isolating the producing subterranean zone from at least one 
otKbr subterranean zone within the wellbore; 

means for fluldicjy coupling 'at least one of the perforated tubulars with thie 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or nxm of the perlioratad tubulars; an^ 

means for controlling the flow of fluidic materials through the perforated .tubulars 
as a funcUon of the nranitored operating tenrip^tures, press^ 

6. An apparatus, conriprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular members, each solid tubular nf)emt)er including one or 

more extemal seals; 

one or nrtore perforated tubular members each including radial passages 
coupted to the solid tubular members; and 

one or nxxB solid tubular liners coupled to the Interior surfaces of one or mdra 
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of the perforated tubular members fqf sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the. solid tubular members and the perforated tubular 
5 members are formed by a radteil expansion process performed within ttie weilbore; and 
wherein the solid tubular finers are fomned by a radial expansion process 
perfonmed within the weilbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 zone in a weilbore, comprising: 

positioning one or more sdid tubulars within the weilbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the weilbore. the perforated tubulars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the weilbore; 

fluldicty coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of flidds from the first subterranean zone to the second 
20 subterranean zone within the weilbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or more solid tubular liners within the Interior of one or more of 
ttw perforated tubulars; and 

radially expanding and plastically defomning the solid tubuter liners within the 
25 interior of one or rrare of the perforated tubulars to flukfidy seal at least some of the 
radial passages of the perforated tubulars. 

8. ' A method of extracting materials from a producing subterranean zone in a 
weilbore, at least a portion of the weilbore including a casing, comprising; 

30 positioning one or more solid tubulars within the weilbore; 

positioning one or mxB perforated tubulars each indudir^g one or more radial 
passages within the weilbore, the perforated tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tLit>ulars and the perforated tubulars 
within the welltx)re; 

fiuidkdy coupDng the solkl tutnjiars vrith the asl^^^ 

ftuididy coupling the perfbrated tubulars with the solid tubulars; 

fiuidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fiuidicly coupling at least one of the perforated tubulars with the produdng 
subtenanean zone; 

positioning one or more solid tubular liners within the interior of one or rnore of 
the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fiuidicly seal at least some of the 
radial passages of the perforated tubulars. 

9. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing ttie first subtenanean zone; 

means for positioning one or more perforated tubulars each Including one or 
more radial passages witNn the weHbore. the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of ttie solid tubulars and perforated 
tubulars within the wellbors; 

means for flutdidy coupling the perforated tubulars and the solid tubi^rs; 

means for preveritirig the passage of fluids frorh the first subterranean zone to 
the second subterranean zone within the wellbore external to the prinnary solid tubulars 
and perforated tubulars; 

means for positioning one or more solid tubular liners wittiin the interior of one 
or more of the perforated tubulars; and , 

means for radially expanding arid plastically deforming the solid tubular liners 
within the interior of one or more of the perfbrated tubulars to fluldidy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
\mllbore» at least a portion of the wellbore including a casing, comprfsirtg; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulans each including one or 
5 more radial passages within the wellbore, the perforated tubiriars traversing the 
prochtcing subtenranean zone; 

means for radially expanding at least one of the solid tubulars and . the 
perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 
10 means for fluidicly coupling the perforated tubulars with the solid tubulars; 

n^ans for fluidicly isolating the producing subterranean zone firom at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding ahd plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluidicly seal at least 
some of the radial passages of the perforated tubulars, 

20 

1.1. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular menrit>er iriduding one or 
more external seals; 

25 one or more perforated tubular members each including radial passages 

coupled to the solid tubular merrdt>ers; and 

a sealing material coupled to at least some of the perforated tiAular members, 
for sealing at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to the zonal isolation assembly. 

•30 

12. A method of isolating a first subterranean zone fti>rn a secorxi subterranean 
zone in a wellbore. comprising: 

positioning one or more soKd tubulars within the wellbore, the solid tubulars 
traversing the first subtenBnean zone; 
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positioning one or more perforated tubulars each Includtr^g one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean 2one; 

radially expanding at least, one of the solid tubulars and perforated tubulans 
5 within the wellbore; 

fiuididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing ofT an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic seating material into the sealed annular r^ions of 
the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 13. A method of extracHng materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
positioning one or mors solid tubulars within the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radiaDy expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidlcly coupling the solid tubulars with the casing; 
fiuididy coupling the perforated tubulars with the solid tubulars; 
25. fiuididy isolating the. produdng subterranean zone from at least one c^her 

subtenanean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

sealing off an annular region vAQ\\r\ at least one of the perforated tubulars; and 
30 injecting a hanlenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for Isolating a first sutyterranean zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone; 
5 means for positioning one or more perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars traversing the seoorid 
subterranean zone; . ^ 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
10 means for fluldidy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subtenranean zone to 
the second subterranean zone within the wellbore extemal to the primary solid tubulars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated . 
15 tubulars; and 

means for Injecting a hardenable fiuidic sealing material Into the sealed annular 
regions of the perforated Uibulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subtenranean zone in a 
wellbdre, at least a portion of the wellbore including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tubulars each Including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
25 producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbora; 

' means forfluidicly coupling the soOd tubulars with the casing; 
means for fluidldy coupling the perforated tubulars with the solid tubulars; 
30 means for fiuididy Isolating the producing subterranean zone from at least one 

other subterranean zone within the wellbore; 

n^eans for fluidldy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone; 
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means, for seairng off an annular region within at least one of the perforated 
tutHJlars; and 

means for injecting a hardenable fluldic sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 peffoiated tutnjiars. 

16. An apparatus, comprising: 

a zonal isolation assemt>ly positioned within a wellt)or8 that traverses a 
sul)terranean fbmiation. comprising: 
10 one or nK>re solid tubulair memk>ers; each solid tubular member including one or 

more external seals; 

one or wore perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isofation assembly; 
15 wherein at least orte of ttie solid tubular members and the perforated tubular 

members are fomned by a radial expansion process performed within the weiibore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subterranean formation. 

20 17. The apparatus of dalm 16, wherein the perforated tubular members that are 
radially expanded into intimate contact with the subtenanean fonnation compress the 
subterranean fbnmatlon. 

18. A method cf isolating a first subterranean zone from, a second subterranean 
25 rone in a weiibore, comprising: 

positioning one or more solid tubuiars within the weiibore. the solid tubulars 
traversing the first subterranean zone; ' 

positioning one or more perforated tubulars within the weiibore each including 
one or nxxe radial passages, the peiforated tubulars traiversing the second 
30 subterrartean zone; 

radially expanding at least one of the prtnrtary solid tubulars and peribrated 
tubulars within the weiibore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the secorki subterranean zone; 
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fluididy ooupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the fnrst subterranean zone to the second 

subterranean zone within the wellbore external to the soDd tubulars and perforated 

tubulars. 

5 

19. The method of daim 18, wherein ttie perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subten^nean zone. 

10 20. The method of daim 18, further comprising vibrating the second subleranean 
zone to increase the rate of recovery of hydmcarbons from the second subterranean ' 
zone. 

21. The method ci daim 18, further comprising vibrating the second subterranean 
tS zone to dean the radial passages of the perfofatsd Jubulars tttat are radiaHy expanded 

Ho intimate contact with the sepond subterranean zone. 

22. The nrwthod of daim 18, further comprising applying an impulsive joad to the 
perforated tubulars that are radially expanded into Intinr^ate contad with the second 

20 subtenanean zone to Increase the rate of recovery of hydrocarbons from the second 
. subterranean zone. 

23. A method of extracting, materials from a produdng subterranean zone in a 
wellbore, at least a portton of the wellbore induding a casing, comprising; 

25 positioning one or nnore solid tubulars within the wellbore: 

positioning one or more perforated tutiuiars within the wellbore each IndiKilng 
one or more radial passages, the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the sdid tubulars and the perforated tubulars ^ 
30 within the weiliM>re; 

radially e)q>antdlng at least one of the perforated tubulars into intimate contact 
with the produdr)g subterranean zone; 

fluididy ooupling the sdId tubulars with the casing; 

fluididy ooupling the perforated tubulars with the sdid tubulars; 
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fluidicly Isolating the producing subterranean zone from at least one ottrer 
subtenanean zone within the wellbore; and 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24. The method of claim 23, wherein the perforated tutxiiars that are radially 
expanded into intimate contact with the producing subterranean zone compress the 
produdrig subterranean zone. 

10^ 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The nriethod of claim 23, further comprising vibrating the produdng. 
15 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the produdng subtenranean zone. 

27. The method of daim 23» further comprising applying an Impulsive load to the 
perforated tubulars that are ladially expan6ed Into hfiUmate contact with the produdng 

20 iBubterraneari zone to increase the rate of recovery of hydrocarbons from the produdng 
subtenranean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone In a weilbora, comprteing: 

25 means for positioning one or more solid tubulars within the wellt)ore. the solid 

tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars within the weilbora each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; ' 
30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore;, 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subterranean zone; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone vytthin the wetlbore external to the solid tubulars and 
perforated tubulars. 



5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. the system of daim 28, further comprising means for vibrating the second 
10 subtenranean zone to increase the rate of recovery of hydrDcarlx)n$ from the seodnd 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to clean the radial passages of the perforated tubulars that are 

15 radiallyexpanded into Intimate* contact with the second subterranean zorie. 

32. The system of daim 28, further comprising means for applying an impuislve 
load to the perforated tubulars that are rediaily expanded into intimate contact with the 
second subterranean zone to increase the rate of recovery of hydnx:arbons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subtenanean zone in a 
weUbore, at least a portion of the wellbore Induding a casing, comprising; 

means for positioning one or more soRd tubulars wKhin the wellbore; 
25 means for positioning one or more perforated tubulars vtrfthin the wellbore each 

induding one or more radial openings, ttie perforated tubulars traversing the producing 
8iri)terranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the welltxsre; 
30 means for racfially e)q)anding at least one of the perforated tubulars Into.ihtimate 

contact with the produdng subterranean zone; 

means for fluldidy coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluldidy isolating the produdng subterranean zone from at least one 
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other subterranean zone within the wellbore; and 

means for fluididy coupifng at least .one of the perforated tubulars with the 
producing subtenanean zone. 

34. The system of daim 33, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
comprises means for compressing the producing subterranean zone. 

35. The system of daim 33, further comprising means for vibrating the producing 
subterranean zone to increa&e the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

36. The system of daim 33, further comprising means for vlbraflng the produdng 
subtenanlean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into Intimate contad with the produdng subteranean zone. 

37. The system of daim 33, further cort^rising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
produdng subtenanean zone to Increase the riSte of recovery of hydrocarbons from the 
produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and indudes a perforated wellbore casing, comprising: 

one or more solid tubular members, each solid tubular member Induding one or 
mora external seals; 

one or mcro perforated tubular members coupled to the solid tubular mend)ers; 

and' 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfwmed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular memt)ers that are 
radially expanded into intimate contact with the perforated casing compress the 
subterranean formation. 

5 40. A method of tedating a first subterranean zone from a second subten^nean 

zone In a wellbore that includes a perforated casing that traverses the second 

subterranean 2one, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 
10 positioning one or more perforated tubulars within the wellbore eadi including 

one or more radial passages^ the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of ttie primary solid tubulars and 'perforated 
tutnjiars within the wellbore; 
15 radially expanding at least one of the perforated tubulars into intimate ccNitact 

with the perforated casing; 

fluldicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
20 tubulars. 

41. The method of daim 40. wherein the perforated tubulars that are radially 
expanded Into Intimate contact with the perforated casing compress the second 
subterranean zone. 

25 

42. The method of daim 40> further comprising vibrating the second subten^nean 
zone to increase the rats of recovery of hydrocarbons from the second subten^nean 
zone. 

30 43. The method of daim 40, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an Impulsive load to the 
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perforated tubutars that are radially expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocart)ons from the second subtenranean 
zone. 

5 45. A method of extracting materials from a producing sut>terranean zone In a 
wetltKHB, at least a portbn of the welttxwe including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubulars within the wellbore; 
positioning one or ifnore perforated tubulars within the wellbore each including 
10 one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
15 with the p^fprated casing; 

fluidlcly coupling the solid tubulars with the casing; ^ 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wetlbore; and 
20 fluidicly coupling at least one of the perforated tubulars with the producing 

subtenranean zone. 

46. The rnethod of claim 45, wherein the perforated tubulars that, are radially 
expanded into intirtiate contact with the perforated casing compress the producing 

25 subtenraneari zone. 

47. The method of daim 45, furth^ comprising, vibrating the producing 
subterranean zone to Increase the rate of recovery of hydrocarbons firom the producing 
subterranean zone. 

30 

48. The method of claim 45, further comprising vibrating the producing 
subtenranean zone to dean the radial passages, of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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49. The method of daim 45, further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded Into intinriate contact with the perforated 
tukHJiars to increase the rate of recovery of hydrocartxms from the producing 
subterranean zone. 

5 • 

50. A system for Isolating a first subtenranean zone from a second subterranean 
zone in a wellbofB that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the weilbore, the solid 
10 tubulars traversing the first subterranean zone; 

means fbr positioning one or more perforated tubulars within the weilbore each 
including one or more radial passageSt the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the weilbore; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids firom the first subterranean zone to 
20 the second subterranean zone within the weilbore external to the solid tubulars and 
perforated tubulars. 

51 . the system of claim 50, wherein the rneans for radially e}q)anding at least one 
of the perforated tubulars into Intimate contact with the perforated casing compr^s 

25. means for oomimssing the second subterranean zone. 

52. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 

' subterranean zor>e. 

30 

53. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intinriate contact with the perforated casing. . 
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54. The system of claim 50, further comprising means for applying an Impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perfcnted casing to increase the rate of recovery of hydrocart>ons from the second 
subterranean zone. 

5 

55. A system for extracting materials from a producing subterranean zone in a 
\A^llbore. at least a portion of the wePbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tutnjiars within the wellbore; 
10 means for posftioning one or more perforated tubulars within the wellbore each 

including one or more radial openings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

means for fluidiciy coupling the solid tubulars with the casing; 

noeans for fluidtdy coupling the perforated tubulars with the solid tubulars; 

means for flukilciy Isolating the producing subterranean zone from at least one 
20 other subtenanean zone within the wellbore; and 

means for fluidldy coupling at least one of the perforated tubulars with the 
producing subtenranean zone. 

56. The system of daim 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate contact wlih the perforated casing comprises 

means for compressing the producing subterranean zone. 

57. the system of daim 55. further comprising nr^ans for vibrating the produdng 
subtenanean zone to increase the rate of recovery of hydrocart)ons from the produdng 

30 subterranean zone. 

. 58. The system of daim 55, further comprising nneans for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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. 59. The system of claim 55, further comprising means for applying an impulsive 
load to ttie perforated tubulars that are radially expanded, into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the producing 
5 subterranean zone. 

. 60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member Including one or 
10 more external seals; 

one or more perforate tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interfcM^ surfaces of one or more of the perforated' tubular 
15 members; and 

a shoe coupled to the zonal isolatton assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfomied within the welibore; and 
wherein the perforated tubular liners are formed by a radial expansion process 
20 performed within the welibore. 

61. A method of isolating a first subterranean zone from, a second subterranean 
zone in a welibore, comprising: 

positioning one or nrKxe solid tubulars within the welibore, the solid tubulars 
25 traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the . weUbore. the perforate tubuliars traver»ng the second 
subtenranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the welibore; 

fluidldy coupling the perforated tubulars and ttie primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the welibore external to the primary solid tubulars and 
perforated tutnilars; 
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postttoning one or moire perforated tubular Hnars wHhin the interior of one or 
more of ttie perforated tutnilars; and 

radially expanding and plastically defonning the perforated tubidar liners within 
the interior of one of more of the perforated tubular^.. 

5 

62. A method of extracting materials from a producnig subterranean rone in a 
weltbore. at least a portion of the wellbore indudtng a casing, comprising; 

posffioning one or more solid tubulars within the weObore; 

posKioning one or more perforated tubulars each including one or more radial 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluldicly coupling the solid tubulars with the casing; 
15 fluidicly coupling the perforated tubulars with the solid tubulars; 

fluldicly Iscriating the producing subterranean zone from at least one other 
subtenaneah zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
8id)terranean zone; 

20 positioning one or rnore perforated tubular liners within the interior of one or 

nnore of 0ie perforated tubulars; and 

radially expanding and plastically defomning the perforated tubular liners within 
the Interior of one or more of the perforated tubulars. 

25 63. A system for isolating ia first subtenanaan zone from a second subterranean 
zone in a weHbora, comprising: 

means for positioning one or more solid tubulars within Vtm weHbore, the solid 
tutHilars traversing the first subterranean zone; 

means for positioriing one or more perforated tubulars each Including one or 
30 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldicly coupling the perforated tubulars and the solid tulHJiars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubutars 
and perforated tubulars; 

means for positioning one or more perforated tidKilar Bners vidthin the interior of 
5 one or more of the perforated tubulars; and 

means for radially expanding and plasticaily deforming the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
1 0 wellbore, at least a portion of the wellbore iriduding a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for po^ning one or more perforated tubulars each including one or 
more radial passages within the weiibore, the perforated tubutars traversing the 
producing subtenanean zone; 
15 meaits for radially expanding at least one of the solid tubulars and the 

perforated tubutars within the wellbore; 

means for fiuidicty coupling the solid tubulars with thta casing; 

means for fluididy coupling the perforated tubulars with the solid tubutars; 

means for fluididy isolating the produdng subtenanean zone from at least one 
20 other subterrar^ean zone within the wellbore; 

means for fluidlcty couplihg at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning gne or more perforated tubular liners within the interior of 
one or more of the. perforated tubulars; and 
25 means for radially expanding and pilasticaily deforming the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal Isotetlon assembly comprising: 
30 one or worn solid bibutar members, each sdid tubular member Indutfing one or 

more external seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for controllably fluididy coupling the perforated 

gg 



tubular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular noembers and the perforated tubular . 
members are formed by a radial expanston process performed within the wellt>ore. 

5 

66. A method of Isolating a first subterranean zom from a second subterranean 
zone having a plurality of producing zones In a wellbofB, comprising: 

positioning one or rhors solid tubuiars within the wellbore, the solid tubulars 
traversirtg the first subterrar^n zone; 
10 positioning two or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the secortd 
subtenanean zone; 

radially expanding at least me of the solid tubulars and perforated tubulars 
within the wellbore; . 

1 5 fluididy coupling the perforated tubulars and ttie primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulare and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casingi comprising; 

positioning one or more solid tubulars within the wellbore; 
25 positioning two or moris perforated tubulare each including one or more radial 

passages within the wellbore, the perforated tubulare traversing . the producing 
subterranean zones: 

radially expanding at least one of the solid tubulare and the perforated tubulare 
within the wellbore; 
30 fluidlcty coupfing the solid tubulars with the casing; 

fiuididy coupling the perforated tubulars with the solid tubulare; 

ftufdidy isolating the producing subterranean zone from at least one other 
subtenranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulare with the producing 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been deleted. 



5 68. A system for isolating a first subterranean zone from a second subterranean 
mne having a plurality of producing zones in a wellbore, oomprtsing: 

means for positioning cm or more solid tojbulare within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubidars each including one or 
10 more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulan? within the wellbore; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing the passage of fluids from the first subten'anean zone to 

the second subtenanean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; , 

means for positioning one or more perforated tubular liners within the interior of 
one or more (rf the perforated tubulars; and 
20 means for preventing fluids fixxn passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from, a plurality of producing subterranean 
zones in a wellbore, at least a portion of the wellbore iriduding a caslr^. comprising; 
25 means for positioning one or more solid tubulars vw'thin the wetibora; 

means for positioning one or more perforated tubulars each including one or 
* more radtal passages, within the wellbore, the perforated tubulars traversing the 
producing subterranean zones; 

means for radially expanding at least one of the solid tubulars and the 
30 perforated tubulars within the wellbore; 

means fr>r fluldidy coupling the solid tubulars with the casing; 
means for fluididy coupling the perforated. tubulars with the soTid tubulars; 
means for fluididy isolating the pnxiudng subterranean zone from at least one 
other subterranean zone within the wellbore; 
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means for fluidicly coupHng at least one of the perforated tubulars with the 
produdng subterranean zone; 

means for positioning one or more perforated tubular liners within the Interior of 
one or more of the perforated tubuiars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothermal energy from a subtenranean formation 
containing a source of geothennal energy, comprising: 

10 a zonal isolation assembly positioned within the subterraneain fonnation* 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular nr\ember^ each including radial passages 
15 ooupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the Interior surfaces of one or more of the perforated tubular 
members; ar>d 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are fomied by a radial expansion process perfbnmed within the wellbote. 

71. A method of isolating a first subterranean zor^ firom a second subterranean 
zone including a source of geothermal energy in a weDbore. comprising: 

25 positioning one or more solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluidicly coupling the perforated tubulars and the prinr^ary solid tubulars; 

preventing the passage of fluids from the fret subterranean zone to the second 
subtenanean zone within the wellbore external to ttie primary solid tubulars and 
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perforated tubulars; and ^ 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tutujiars; and 

radiany expanding and plastically ddfbnning the perforated tubular liners within 
5 the interior of one or more of the perforated tubulare. 

72. A method of extracting geothemial energy from a subterranean geothermal 
zone in a weilboret at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulare within the wellbore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulare traversing the subterranean 
geothermal zc»rie; 

radially expanding at least one of the solid tubulare and the perforated tubulare 
wiftiln the wellbore; 
15 ' fluididy coupling the solid tubulars with the casing; 

fluidicly coupling the perforated tubulare with the solid tubulare; 
fluididy isolating the subten^nean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluidicly coupling at least one of the perforated tubulare with the subtenanean 
20 . geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothidrmal 
subterranean zone in a wellbore* comprising: 

means for positioning one or mora solid tubulare within the welltx^re, the solid 
25 tubutars traversing the firet subterranean zone; 

means for positioning, one or more perforated tubulare each induding one or 
more radial passages within the wellbore, the perforated tubulare tifavereinjs the second 
geothermal subterranean zone; 

means for radiaOy expanding at least one of the solid tubulare and perforated 
30 tubulars within the went>ore; 

means for fluididy coupling the perforated tubulare and the solid tubulars; and 

means for preventing the passage of fluids from the fIret subtenBnean zone to 
the second geothemnal subtenanean zone within. the wellt>ora external to the primary 
solid tubulars and perforated tubulare. 
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74. A system for e^ttractlng geothermat energy from a subterranean geothennal 
zone in a wellbore, at least a portion of the wellbore induding, a casing, compiisihg; 

5 means for positioning one or more solid tubuiars within the wellbore; 

means for positioning one or more petforated tubuiars each including one or 
mote radial passages within the wellbore, the perforated tubuiars traversing the 
subterranean geotharmal zone; 

means for radially expanding at least onei of the solid tubuiars and the 
10 perforated tubuiars wilhin the welibore; 

means forftuidicty coupling the solid tubuiars with the casing; 
means for fluidtdy coupling the perforated tubuiars with the solid tubuiars; 
means for fluididy isdating the subten'anean geothermal zone from at least one 
other subterranean zone within the welibore; and 
15 means for fiuidicly coupling at least one of the perforated tubuiars with the 

subterranean geothermal zone. 

75. An apparatus, comprising: 

a zonal isolation assennbly comprtsing: 
20 one or more solid tubular members, each solid tubular member ir>cluding one or 

more exterrrai seals; 

one or more perforated tubular members each Including one or more radial 
passages coupled to ttie solid tubular members; and 

a shoe coupled to the zonal isoiatibn assembly; 
25 whereh at least one of the solid tubular rnembers and the perforated tubular 

members are fonrned by a rad^ expansion process perfomned wittibi the welibore; and 

wherein the radial passage of at least one of the perforated tubular members 
dtB cleaned by further radial expansion of the perforated tubular members within the 
weDbore. 

30 

76. A method of isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

positioning one or rnote solid tubuiars within the welibore. the solid tubuiars 
traversing the f^t subterranean zone; 
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positioning one or more perforated tutnilars within the w6t[t>ore each including 
* one or more radiai passages, the perforated tububrs traversing the second 
sublenanean zone; 

radially expanding at least one of the primary solid bjbulars and perforated 
5 tubulars within the wellt)ore; 

fluldldy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean 2one to the second 
subtenanaan zone within the wellbore external to Vna solM tubulars and perforated 
tubutors; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the weilbore. 

77. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 
15 positioning one or more solid tubufars within the wellbore; 

positioning one or more perforated tubutars within the weilbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 Within the wellbore; 

fluididy coupling the solid tubulars with ttie casing; 
fluldldy coupling the perftrated tubulars with the solid tubulars; 
fluididy isolating the producing subterranean zone from at least one other 
subtenanean zone within the wellbore; 
25 fiuidiciy cou|dng at least one of the perforate tubulars with the produdng 

subterranean zone; 

monitoring the operating temperatures, pressures,. and flow.rates within one or 
more of the perforated tubulars; and 

cleaning noaterials from the radial passages of at least one of the perforated 
30 tt^Milars by further radial expansion of the perforated tubulars within the wellbore. 

76. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore* comprising: 
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means for positioning one or more solid tubulars within the weHbora, the solid 
tubulate traversing the first $ut)tenranean zone; 

means for positioning one or more perforated tulnjlars within the wellt)ore each 
Indudlhg one or more radial passages, the perfbrated tubulars traversing the second 
5 subterranean zone; . 

means for radially e)q:>anding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; ^ 

means for preventing the passage of fluids from the first subterranean zone to 
10 the Second subtenranean zone within the wellbore extemal to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A system for extracting materials from a producing^ subterranean zone in a 
wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perfbrated tubulars wltiiln the wellbore each 
20 tndudtng one or more radial pKsages. the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
• perforated tubulars within the wellbore; 

means for figldicly coupling the solid tubulars with*the casing; 
25 means for fluidicly coupling the perforated tubulars with the solM tubulars; 

means for fhiididy isolating the producing subtenanean zone from at least one 
other subterranean zone within the wellbore; 

nwans for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; and 
30 emans for deaning materials <from the radial passages of at least one of the perforated 
tubulars by forther radial expansion of the perforated tubulars within the w^bore. 
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